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Forthcoming Events. 


NOVEMBER 29. 


Sheffield Metallurgical Association :—Ordinary meeting. 
“Chromates and Chronium in Relation to the Corro- 
sion of Iron,” Paper by U. R. Evans, D.Sc. 


NOVEMBER 30. 
Welding Engineers :—Ordinary meeting at 
“ Flame Cutting by Hand and Machine,” 
G. Bainbridge. 

DECEMBER 1. 


(Birmingnam Local Section) : 
Oil-Fired Furnaces,” 


Institution of 
Manchester. 
Paper by C. 


Institute of Metals 
hary meeting. 
Unwin. 


Institute of British Foundrymen. 
NOVEMBER 26. 
District 


ew Demands on 
Arnott, F.i.C. 


Ordi- 
Paper by 8. F. 


Newcastle-upon-Tyne 
meeting. 
Paper by z. 


Branch : -Ordinary 
Brass Foundry,” 


the 
NOVEMBER 28. 


Birmingham and Coventry and West Midlands Branch : 
isit to the newly-extended Laboratories of the British 
Cast Iron Research Association. 


Tariffs, the New Industries and 
the Foundry. 


The new industries or fresh lines of manu- 
facture which the incidence of the tariffs was 
to create are in the opinion of many rather slow 
in maturing. This is no doubt due to two major 
factors, the more important of which the 
absence of fluid money in foreign countries, 
whilst the second is the existence of large stocks 
int Britain. Coming within the second category 
and affecting the steel foundry the case of 
annealing stands and covers for the tinplate 
manufacturing industries in South Wales. Here, 
for example, existing foreign stocks are only 
just being worked out. Again, the same state 
ol affairs exists in the malleable pipe-fittings 
trade, and we expect to announce in the near 
future of a new foundry establishment for manu- 
facturing these. It however, in the smaller 
things, of which there must be many hundreds, 
that inquiries are being made. Within this last 
week or so we have been consulted by firms with 
foreign connections on such divergent subjects 
electrical flex-winding niachines, painters’ 
scrapers, popcorn roasters, fire bars of special 
design, steel castings for presses, bridge markers 


Is 


Is 


is, 


and special-duty machine knives. Recent 
announcements in our columns show that 
foundry machinery hitherto made in’ France 


and Germany is now being manufactured in this 
country, whilst we are aware of other negotia- 
tions now taking place. It fairly well 


is also 


known that a new large-scale steelworks is pro- 
jected for the manufacture of cheap deep-draw- 
Midlands. 


ing steel in the These proposi- 


tions, both large and small, obviously take time 
to launch and those involving new lines of manu- 
facture for established works are probably just 
important in the aggregate as the creation 
ot new establishments. It thus behoves the sales 
managers of the various foundries to be on the 


as 


qué rive tov new outlets, for it must be realised 
that foundries no longer automatically get the 


orders from the factory next door. Competition 
for castings is now not purely on a regional, but 
on a national and business arising from 
the developments we have cited neither 
district nor ‘ bias. 


basis, 
has 
established relationship ”’ 


Diesel Progress. 


We have referred from time to time in our 
columns to the progress made in the develop- 
ment of the heavy-oil engine for automobiles. 
Its advantages are obvious. The first cost of the 
heavy-oil fuel is much lower and consequently 
the cost of transport is materially reduced. The 
country is freed to some extent from the burden 


of imported light fuel, such as petrol. Two 
extensions of this development have recently 


been announced, and these are of great import- 
ance to the foundry industry. 

The first heavy-oil engine 
aircraft, which are being fitted to 
R.A.F. machines. The reduced risk on account 
fire obvious. The engine, a Rolls-Royce 
design, 500 h.p. and with starter and 
accessories weighs about three times as much as 
this in pounds. It is a 12-cylinder engine in 
two banks of six, and water cooled. It is 
said to be the only aeroplane engine to have 
passed the standard test modified to suit heavy- 
oil engines. 

The other development concerns oil-lectric 
railway traction. Reports state that successful 
tests over 25,000 miles have been made, and that 
a train can be pulled for a fuel cost less than 
a ld. per mile, about one-fifth of the cost of 
coal. While there no suggestion yet that 
steam locomotives can be replaced by the new 
system for heavy haulage, encouraging tests 
have been made with shunting engines and local 
passenger services, the latter with oil-electric 
railcars of about 200 h.p. 

These units are said to cost about three times 
as much as a steam engine. This fact, combined 
with uncertainty as to the future price of heavy 
oil, will cause locomotive engineers to hesitate 
before committing themselves to large replace- 
ments. It is likely that a determining 
factor will be the maintenance cost of the new 
units, and in this respect the skill of the 
founder may decide the extent to which the new 
system will be employed in the future. 

There is no need to remind founders that the 
manufacture of Diesel engines calls for greater 
care and skill in founding and better quality 
material even than steam engines, and we hope 
that the industry will not be slow in taking 
advantage of the opportunities which these de- 
velopments offer. 

In the meantime the heavy-oil engine for road 
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very 


traction is being tried out intensively both on 
omnibuses, motor-coaches and heavy lorries, 


and the necessary working experience is being 
gained. 
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Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by 
epondents. | 


Melting Losses in the Cupola Furnace—Manganese. 
To the Editor of Tar Founpry Trape Journat. 


our corre 


Sir,—I notice that a slight error has creeped 
into the above article which was published in 
vour issue dated November 17, 1932. The 
sentence below the paragraph heading should 
read as follows:—‘‘ On the other hand upon 
remelting in a cupola furnace one is faced with 


the problem of a suitable slag to offset the 
decrease in the amount of manganese,’ and 
the heading should read, I think, * Slag 
Composition and Sulphur,’ or some similar 
legend. 


With reference to your query as regards the 
amount of slag necessary for the process, it is 
possibly due to my own fault in not repeating 
the word “ slag.’’? Revised, the sentence should 
read :—‘* The proportions should be about 15 to 
20 Ibs. of slag per 100 Ibs. of coke used, to 
which is added about one-tenth or one-twelfth of 
its weight of bauxite; although the writer re- 
commends using not less than 90 to 100 Ibs. of 
slag per ton of metal melted.” 

Assuming at the outside a 12 to 14 per cent. 
efficiency as regards the coke, this works out 
at 269-314 Ibs. of coke per ton of metal melted. 
Approximately 0.30 Ib. of coke are required to 
bring | lb. of slag up to the temperature of the 
hearth of the cupola, viz., 30 Ibs. of coke in 
all, which leaves ample for the melting of the 
iron. In fact, with judicious use of the blast 


as regards weight—not volume—one may get 
even better results.—Yours, etc., 
Corin D. ABELL. 


Glenhurst,’’ Apperley Bridge, 
Bradford, Yorkshire. 
November 18, 1932. 


Notes from I.B.F. Branches. 

Middlesbrough Branch.—Mr. J. F. Hyslop, of 
Bonnybridge, Scotland, was the speaker at the 
second session of the Middlesbrough Branch ot 
the Institute of British Foundrymen held in the 
Cleveland Technical Institute on Friday night 
last. Mr. Hyslop dealt with ‘* Furnace Linings,”’ 
and profusely illustrated his address with draw- 
ings, ete., referring to the evolution of furnace 
linings from the primitive clay hearths to the 
modern structures as illustrated by shaft fur- 
naces (blast furnace and cupola), tank furnaces 
(open-hearth and glass smelting), rotary furnaces 
(lime and cement) and boiler furnaces. Mr. 
Hyslop explained that the wear and tear of a 
furnace lining was shown to be due to four main 
causes: (a) contraction, creep, and softening of 
the refractory, (b) chemical solution and flux- 
ing, (c) erosion and abrasion, (d) spalling and 
disintegration. 

The importance of the design of furnaces and 
bricks was emphasised as well as the operating 
conditions in determining the life of a lining. 
Laboratory tests for spalling, corrosion and 
erosion were described, and it was important to 
correlate these with the deta and records of 
the refractory user. This involved much time 
and labour, but in the end the justification 
would be that each particular furnace would be 
in a position to have the most suitable brick. 

Mr. Hyslop expressed the view that during 
the past few vears definite progress had been 
made in silica bricks, and Mr. Toy, who pre- 
sided, said he had found that silica bricks which 


had been kept under a shed following rain 
generally spalled. Mr. Ridsdale also observed 


that the linings of cupola furnaces did not last 
as long as blast furnaces. 


Sirocco Products.—We sincerely regret that in ow 
review of this catalogue two misprints occurred. 
On line 10 ‘* fans’ has been printed 
on line 12 
machinery.”’ 


and 
tea 


pans,” 


“tin machinery should read 
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Improving the Properties of Cast Iron. 


Sir Harold Hartley, F.R.S., 
the British Cast 


the President of 
Iron Research Association, is to 


take the chair at a joint meeting of the 
Association with the London Branch of the 


Institute of British Foundrymen, to be held in 
the lecture theatre of Imperial Chemical House, 
Millbank, London, S.W.1, at 4 p.m. on Decem- 


ber 1, when Mr. N. L. Evans and some of his 
colleagues are presenting the results of two 
vears’ research and practical work 


on the amelioration of the properties of cast 
iron by soda ash additions. All members of the 
Institute of British Foundrymen are invited to 
participate, and those intending to be present 


should write to Mr. H. W. Lockwood, Stewarts 
& Lloyds, Limited, Winchester House, Old 
Broad Street. Tea will be provided before the 


meeting and refreshments afterwards. 


Mr. 


JAMES GALT 


(4 notice of whose appointment appears on 


page 321). 


Oil Fuel in the Foundry. 


Temperature Control by Oil Fuel was the subject 
of an address to the members of Glasgow Univer- 
sity Engineering Society by Mr. W. H. Ritchie, of 
Scottish Oils, Limited. Mr. Ritchie said it was 
the common experience of many works that it was 
more difficult to obtain or to give delivery of cast- 
ings, particularly steel castings, in times of bad 
trade than was possible in more normal times. That 
anomaly was, of course, due to the fact that the 
foundryman had to collect sufficient orders to 
absorb at least a full charge before he could afford 
to light up his furnace. On the Continent several 
firms had adopted a special type of recuperative 
oscillating furnace fired by oil for the melting of 
ivon and steel. These furnaces ranged in capacity 
from half a ton to one and a-half tons and the 
smaller size was capable of melting a charge of cast 
iron in less than 2 hrs. with about half an hour's 
preheating when cold. With a_ gas-fired rever- 
beratory furnace several days would probably elapse 
between the lighting up of the gas producers and 
the first melt. The disproportion between the 
amount of work available and the economical capa- 
city of our industrial units was a serious one. It 
was clear that the organisation which went out 
definitely to meet the altered conditions with more 
suitable plant were the most likely to survive and 
play their part in turning the tide of depression. 


NoveEMBER 24, 1932. 


Book Review. 


Atlas Metallographicus. Assembled by Hane- 
MANN and Scuraper. Vols. 3 to 7. Published 
by Gebruder Borntrager, Berlin. 

When we reviewed the first two volumes, we 
clearly indicated the great and uniform 
excellence of the work undertaken. The fact 
that they are German detracts but little from 
their value to English readers, because the 
dozens of loose sheets of microphotographs bear 
easily translatable information, such as composi- 
tion, magnification, etching media. It is not too 
much to say that the complete series covers in 
the most complete fashion the whole of the iron- 
carbon diagram. There are no less than 56 
inserted illustrated plates, each one of which will 
carry between six and eight photomicrographs— 
actually, there are 390. Thus it is clear that 
for the interpretation of photomicrographs the 
isolated worker has in this series of books a 
medium to which he can refer for either perfec- 
tion of production or constitution. In_ this 
phrase there has been a subconscious expression 
of appreciation of the uniform excellence of the 
micrographs reproduced, and in voicing this, we 
would extend our praises to include the printers. 
A special process has been used, which eliminates 
screen. 


use 


Catalogue Received. 


Amelioration of Castings.—We have received 
from Robson Refractories, Limited, of 47, Conis- 
cliffe Road, Darlington, a leaflet describing two 
proprietary articles — Fluxitol and _ Finitol. 
The former is used in the feeding heads of 
castings of either iron or steel or, for that 
matter, steel ingots. It is obviously a very 
powertul deoxidant and exceedingly exothermic 
in its reaction. Whilst this can be effected by 
other means, the product of the reaction becomes 
enhanced in the casting or ingot and results in 
non-metallic inclusions. We learn from the state- 
ments made that Fluxitol has no such detri- 
mental action, and such a claim is important, 
as it obviously allows of the reduction in the 
size of the feeding heads used, whilst at the 
same time soundness should be more easily 
obtained, involving a reduction in the waster 
bill. The reverse side of the leaflet describes 
Finitol, which is facing powder for 
mould faces. Space in this leaflet has precluded 
the insertion of directions for its use, but a 
second leaflet, accompanying the one referred 
to, remedies this obvious defect. Here are de- 
tailed a number of practical hints as to its use 
alone (for green sand and pattern moulding), 
and mixed with graphite (for dry sand, core 
work, etc.). The front page of the leaflet devoted 
to Finitol is somewhat spoiled by the use of 
imitation italicised type incorporated in the 
heading, and also by the exaggerated length, top 
bar of the “ F,’’ of Finitol. The leaflets un- 
doubtedly well fulfil their function of interesting 
the recipient at a glance, especially the one deal- 
ing with Fluxitol, which is carried out in two- 
colour printing. 


Institute of British Foundrymen 
Enquiry Bureau. 


The members of the Technical Committee of the 
Institute of British Foundrymen will endeavour to 
answer queries relating to foundry practice received 
from members of the Institute. 

Queries should be forwarded to the General Secre- 
tary. Institute of British Foundrymen, St. John 
Street Chambers, Deansgate. Manchester. Replies 
will be published in THe Founpry TrapDE JOURNAL 
in a column placed at the disposal of the Institute 
by the Proprietors and the Editor. 
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Malleable-Iron 


FOUNDRY TRADE JOURNAL. 


Developments. 


DISCUSSION ON REPORT OF MALLEABLE IRON SUB-COMMITTEE. 


Mr. D. W. Hammonp suggested that in a 
survey of the physical tests attainable upon 
malleable iron to-day, due attention should be 
paid to the white-heart malleable iron now being 
produced with an initially low-carbon content, 
as distinct from the higher carbons which are 
customary in cupola white-heart malleable. The 
low-carbon irons produced in the past had prin- 
cipally been made to a_black-heart mixture, 
whilst to-day the low-carbon irons being produced 
to suitable white-heart analysis in the rotary 
furnaces appeared to show physical advantage 
worthy of investigation together with annealing 
advantages. 

Mr. T. Goopwin agreed that the standard in 
the British Standards Institution Specifications 
309 and 310 should be raised, but did not agree 
that this standard was easily attained. He knew 
that it was easily attained by a few makers, but 
there were many firms making malleable-iron 
castings who had difficulty in meeting existing 
specifications. He considered that the annealing 
cycle in Fig. 9 was altogether wrong for black- 
heart castings 


Sub-Committee’s Reply. 
The sub-committee appreciates 
interest in the reference 
properties. It must be 


Mr. Stobie’s 
to electro-magnetic 
made clear that at 


present little data is available on the subject, * 


and such as there are refer chiefly to black-heart 
malleable. The hysteresis loss at an induction 
of 10,000 lines per sq. em. is less than in special 
high-permeability magnet-steel castings. The 
maximum permeability of malleable is admittedly 
at a low value for ‘“H” and the permeability 
curves for malleable and the special steel cross 
at H ” equal 20-30 c.g.s. units. The magneti- 
sations necessary for induction at 10,000, 12,000 
and 14,000 lines per sq. cm. are approximately 
5, 16 and 40 ¢.g.s. units respectively. The 
sub-committee expect to obtain much more data 
on the electro-magnetic properties, which may 
be published at a later date. , 

Mr. Pearce was mistaken in stating that there 
were no specifications for malleable castings until 
1927. In 1923 B.E.S.A. published a Specification 
No. 5,022 for white-heart and black-heart malle- 
able for automobile castings, and it is of interest 
to note that the requirements in strength and 
ductility were the same as were used four vears 
later in the 1927 309/310 Specifications. With 
regard to the comment that none of the white- 
heart elongation-test figures shown in the report 
were consistently higher than the B.E.S.A. 
Specification, it should be borne in mind that 
the tests recorded were made for a distinct and 
definite purpose. Those recorded in Table I were 
taken without reference to the class of malleable 
which was represented, and those recorded in 
Table II were intentionally under-annealed, as 
explained in the text. The Committee are aware 
of the criticisms which can be levelled at the 
“ standard bar with varying requirements,’ but 
still feel that it is necessary fully to investigate 
the matter. 

Dealing with the microstructure as an accept- 
ance test, the sub-committee wish to make it per- 
fectly clear that they have made no recommenda- 
tion whatever on this point. It is appreciated 
that the idea is revolutionary, and is hound at 
the present time to receive condemnation from 
many quarters. A reference to the Report shows 
that the Committee decided to discuss ‘ the 
creation of a microscopical specification and its 
application: (a) in conjunction with standard 
mechanical tests; () as an acceptance test; and 
(c) as a means of investigating service failures 
in cases where the original mechanical test 
results were satisfactory.” In spite of the 
present criticism the Committee remain assured 
ot the desirability of investigations into this 


field. Mr. Pearce takes the view that micro- 
structure is of no concern whatever of the user 
as long as the specified mechanical tests were 
met. All users will not subscribe to this view, 
and there are in existence at least two private 
specifications for malleable castings which include 
a microstructure clause, and it is significant to 
note that one of these was first published 10 
years ago. The sub-committee do not agree that 
the micro test is expensive, nor that the 
technique is not widespread. It is, however, 
admitted that there is room for development in 
the technique of micro-work. Whatever the out- 
come of the sub-committee’s work in this field, 
it is felt that it cannot help but be beneficial if 
only in stimulating and encouraging the use 
of the microscope among manufacturers, users 
and their inspectors. 

Mr. Tipper’s remarks do not call for any 
special reply, except as regards the question of 


Fic. Mr. Murray's 


REMARKS. 


the study of rapid oxidation of malleable iron, 
etc. At the moment this is definitely outside 
the scope of the work of the Committee, which 
is concentrated upon specifications, their require- 
ments and the methods of their application. 
Mr. Wilks queried the re-solution of graphite. 
Re-solution does definitely take place when mal- 
leable is heated beyond certain temperatures ; 
the extent of this re-solution is, of course, de- 
pendent upon the temperature attained and the 
duration of the heating. Regarding machining 
of test-bars after annealing, it is considered 
that this question has been very fully dealt 
with in the Paper, but the aspect raised by the 
use of components which are machined all over 
suggests a very interesting point. The sub- 
committee cannot agree to the suggestion of 
casting three sizes of test-bars upon a common 
runner, firstly, because they are not satisfied 
as to the desirability of varied sizes of test-bars, 
and, secondly, because of the difficulty of en- 
suring soundness, especially in the large bars. 
This question is very fully dealt with on pages 
2 and 3 of the Paper. The graph shown in 
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Fig. 1 (which has been incorrectly credited to 
Mr. Pearce and Dr. Norbury, but which rightly 
is the work of Mr. A. E. Peace) is based on tests 
of black-heart malleable only, and is, therefore, 
not applicable to white-heart. As explained on 
page 3 of the Paper, it would be necessary to 
prepare different charts for the various quali- 
ties of materials covered. This would, of course, 
be very inexpensive, and once prepared would 
be permanent. 


Specified Yield Points. 

Mr. Murray suggests that a yield point should 
be included in the specifications, but yet de- 
plores the difficulty of obtaining the present 
specifications, and is dismayed at the prospect 
of an inclusion of an impact test. If the present 
specifications are difficult, surely the inclusion 
of a specified yield point will increase the diffi- 
culties. Many users already specify hardness 
tests, but the sub-committee consider that a 
microscopical examination would render this 
unnecessary, since the hardness is almost a 
direct function of the micro-structure. 

The sub-committee cannot agree that mal- 
leable is divided into prices according to the 
method of melting. It is felt that at the 
present time price is largely controlled by keen 
buying and intense competition. 

The sub-committee quite agree that good- 
quality material can be produced from the 
cupola, and consider that this is an additional 
argument in favour of the adoption of more 
than one grade of malleable, as the criterion 
of purchase would then be quality. 

The statements covering the variations in 
annealing are, of course, an additional argu- 
ment in favour of the recommended microscopi- 
cal examinations, as, by these means, it is pos- 
sible to cover every conceivable variation within 
the oven. 

After-Treatment. 


The absence of any criticism of the section of 
the Paper dealing with the after-treatment of 
malleable, either written or verbal, proved the 
absence of any real general knowledge of this 
important subject, and that such convictions as 
are held are very largely based upon fallacies 
and not upon sound technical reasons. ; 

The introduction of the microscopical specifiea- 
tion will not necessarily lead to the employment 
of expensive metallurgists in the malleable 
industry. The sub-committee tried to make it 
clear that what is aimed at is to remove the 
aura of mystery at present surrounding this 
important branch of science, and to bring the 
inestimable benefits of microscopical examina- 
tion within the reach of the every-day founder 
and layman. The black-heart industry has very 
largely made its progress, not as a result of 
bend tests, but as a result of the intelligent 
application of the microscope. 

Regarding the question of distortion the sub- 
committee consider that in the case of white- 
heart the experiments already made are con- 
clusive, further experiments will, of course, be 
necessary before it is possible to make similar 
recommendations for black-heart. 

The lattice lines mentioned in micrograph A 
are flow and polishing lines due to the extremely 
soft nature of the material, and bear no relation- 
ship to distortion. These micrographs were pre- 
pared to show the relative merits of etching 
reagents and not for distortion purposes. It is 
agreed that the absence of primary graphite is 
esseitial in quality malleable, but the preliminary 
examinations have already shown that the total 
absence of free cementite is not necessary. It 
is also agreed that a mixture of dilute picrie 
and nitric acid in alcohol gives excellent results 
in etching, but the present recommendations 
were made with a view to simplicity. 

Mr. Goodwin may rest assured that the sub- 
committee will make no definite recommenda- 
tion to raise the B.S.I. Specification without a 
thorough and searching investigation into what 


(Concluded on page 322.) 
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Erith 


During a trip down the River Thames last 
summer, and tiring of the strident tones of a 
loud speaker, we bought a guide book and retired 
as far as possible from the source of our annoy- 
ance. Glancing through our purchase, we, in 
common with the rest of the British public, were 
informed that the town or parish of Erith was 
noted all over the world for the high quality of 
the local foundry moulding sands. Thus we felt, 
as Editor of this Journat, that we had 
somewhat neglectful in not making ourselves 
familiar with such a famous deposit years ago. 
A cordial invitation was extended to us by the 
firm, Messrs. John Parish & Company, and 
we recently made a tour of the quarries and 
inspected shipping arrangements. 

Naturally, our first question related to this 
worldwide reputation enjoyed by Erith sand, 
because under modern conditions the use of sand 
is often restricted by freight costs. It appears 
that the house of Parish was established in 1808, 
and in the early days of the last century the 


been 
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Sand. 


appearance of the face of the quarry is indeed 
as impressive, as will be shown from Fig. 1. 
lt extends for about a } of a mile and is 65 ft. 
deep. The discloses five distinct strata, 
known to the trade as yellow, mild, medium, 
strong and extra strong. We have placed them 
ia this order, which is not their geological 
sequence as it relates to order of their compres- 
sion strengths at either 4 or 6 per cent. moisture 
contents. The order of permeability would read 
yellow, mild, medium, extra strong and strong. 


face 


The method of quarrying is of distinct interest 
to foundrymen, as it affords chance of 
giving an unmixed supply of any one grade. 
Our illustration shows six workings or ‘* mills ” 
as they are called in the quarrying industry. 
Actually there are no than 20 of these 
exposed along the face. The top soil is removed 
bh: a modern type of excavator and this over 
burden is removed to fill up old workings. At 
the base of each mill a short tunnel is prepared 
and into it are laid the lines of the narrow- 


ey ery 


less 


Fig. 1.—Part or THE Fack OF THE FAMOUS ERITH 
USED To W 


sailing vessels would line by Parish’s wharf to 
load sand as ballast before their voyages to the 
four corners of the earth. On arrival at their 
destination the sand was used and esteemed by 
the local foundries. When a firm is as old as the 
Parish concern it usually presents features of 
historical interest. For instance, their private 
siding crosses a main road running parallel with 
the Thames, but by Act of Parliament the Parish 
concern has the right to close the gates spanning 
the road when they like for any period of time— 
a privilege which they obviously never abuse. 
Again, only recently they received a letter from 
the Port of London Authority 


referring to 
“our agreement of 1867. 


Transport Facilities. 


The private loading wharf can berth three 
boats at a time. The largest arranged for is up 
to 500 tons, yet this can be loaded in one tice. 
The pier is served by a narrow-gauge railway, 
the traffic on which is handled by two Hawthorn 


Leslie steam and two Diesel locomotives. Sand 
is handled by end-tipping wagons of 2-ton 
capacity. Near the end of the pier are turn- 


tables for loading the boats or barges to left or 
right. 

The face of the quarry is now about } to 4 a 
mile from the river and it is fascinating to 
think of the millions of tons of sand that have 
been excavated, as at one time the face was but 
a hundred yards or so from the river. The 


QUARRY SHOWING Stix THE METHOD 


IN THE SAND, 


gauge railway. A wagon is then placed halfway 
in the tunnel for the reception of the sand to 
be removed. The proper maintenance of the 
angles of the mill is quite a skilled job. The 
quarrymen arrive by roughly-hewn steps at the 


Grain size. Clay. Fine silt. 


Per cent. Per cent. 


MILb. 
Before milling s 4.1 
After milling 5.5 
YELLow. 
Before milling 2.8 2.9 
After milling re ays 9.0 4.4 
Mepium. 
Before milling 73 8.3 
After milling 10.4 12.4 
STRONG. 
Before milling 9.3 
After milling 12.8 21.9 
Extra STRONG. 
Before milling 12.1 11.0 
After milling 14.1 15.3 


seam to be worked and tie around themselves a 
safety rope The sand excavated drops by 
gravity into the wagons; train are made 
up and one of the light engines takes it along 
the } mile of roadway to the staithes. For road 
delivery a fleet of lorries is maintained, whilst 
tor rail-despatched material there is sidiny 


loads 
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running alongside the Southern Railway line. 
Here, then, is the real source of Erith loam as 
eulogised by the guide book, and endorsed by the 
hand of time. In view of this it does seem to 
us essential that this famous Erith sand should 
come from Erith, and not be a ‘‘ generic ’’ term 
representing a type. If sands from other dis- 
tricts are as good, they should be in a position to 
create for themselves their own good will” 
based on the name of their own locality. 


Mechanical Properties. 

Smalley, Skerl and others have dealt with the 
properties of Erith loam and their results will 
form an interesting comparison with some figures 

TasLe Il.—Showing Size of Grains in Sand. 
Grain size. Sieve size. 


above 2 mm. | 2 mm. 


Very coarse sand 1 to 2 mm. mm. 
Coarse sand 0.5 to | mm. 0.5 mm. 


0.25 to0.5 mm. | No. 50 (I.M.M.). 
0.1 to 0.25 mm. | No. 125 
0.05 to 0.1 mm. | No. 250 m 
0.01 to 0.05 mm. - 

.| below 0.01 mm. - 


Medium sand 
Fine sand 
Coarse silt 
Fine silt 
Clay grade 


Taste II1.—Compression Strength of Erith Sand. 


Compression strength. 


4 per cent. 6 per cent. 
moisture. moisture. 
Mild 1.5 8.7 
Yellow... 6.1 7.0 
Medium .. 16.8 16.1 
Strong .. aa 19.8 22.3 
Extra strong .. 23.2 24.8 


Taste 1V.—Permeability of Erith Sand. 
Permeability (Time in seconds). 


Sand. 4 per cent. 6 per cent. 
moisture. moisture. 
Mild 50 48 
Yellow .. 38 36 
Medium .. ee 74 65 
Strong .. en 142 100 
Extra strong 118 83 


recently obtained by Keighley Laboratories 
which are set out in Tables T, 11, TIL and IV. 
Parish’s another quarry, which 
provides a pure white core sand. According to 
Keighley Laboratories it consists of 92.6 of ‘ fine 
sand’? and 6.5 of medium,’’ leaving only 1.0 
per cent. ‘fine silt,’’ 
silt *’ and It analvses out at 


also possess 


of ‘* coarse,”’ 
‘clay ”’ 


coarse 


grades. 


Tasie 1.—Mechanical Analysis of Erith Loam. 


Medium 


Coarse sand. 


Coarse silt. Fine sand. 


Per cent. Per cent. Per cent. Per cent. 


57.7 36.1 0.1 0.2 
53.8 31.5 0.2 0.1 
40.2 54.1 0.5 0.5 
34.9 0.1 
75.8 8.8 0.6 0.2 
73.8 3.4 0.1 
66.3 3.8 2.0 0.8 
65.0 0.2 0.1 — 
70.7 5.0 1.0 0.2 
69.7 0.8 0.1 - 


99.32 per cent. silica. Unfortunately, time did 
not permit of our inspecting this mine. 


SuccessFUL TRIALS have been made with the first 
of three new 200-h.p. steam rail coaches ordered by 
the L.N.E.R. from the Sentinel Waggon Works. 


Limited. of Shrewsbury. 
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Water-Power Castings. 


By H. V. Fell. 


Amongst themany types of water-power castings 
that are manufactured to meet modern require- 
ments, mention must be made to some of these 
known in this group as the stay rings, runner 
wheels and spiral casings, and those destined for 
service in the hydro-electrical power 
stations, are of such an ambitious character that 
creat care and skill of a very high order is 
essential throughout their manufacture to bring 
about their successful production. Many of 
these, although similar in principle, are fre- 
quently altered in some form or other to suit a 
wide variety of conditions, both as regards design 
and also the material in which they are to be 
ultimately cast, according to the demands of 
those responsible for that part of their manufac- 
ture. 


large 


Obviously, accuracy is a vital factor in the 
production of the motion or runner castings. 
These, after machining, must balance perfectly. 
It is highly important also that the relative 
position of the blafles be accurately maintained 
so that the apertures between are exactly 
similar; on this the complete efficiency of the 
turbine depends. In addition, due care must be 
taken to ensure that the blades are of the 
desired thickness. Much depends on this also, 
as the only means of completely finishing off the 
blades is by hand grinding, ete. Consequently, 
a very minute description is given to these units 
throughout the course of their progress in the 
foundry. 

The same degree of accuracy applies also to 
the blades of the stay ring. These, however, 
being straight, any excess metal is more easily 
removed than in the case of the curved runner 
blades. In the preliminary stages after a 
general survey of the drawings for the work 
under review, it soon occurs to the experienced 
person that the provision of full pattern and 
core-box equipment is not an economical proposi- 
tion; again, usually for work of this type, the 
numbers required do not allow for any excessive 
outlay in that direction, hence any saving on 
the timber cost can be used to greater advan- 
tage in ensuring that first-class pattern tackle 
is provided which will meet all the requirements 
of the foundry for the subsequent moulding 
operations. It will be seen that to produce the 
three castings mentioned, entirely different 
moulding methods are necessary to mould each 
piece; as a result careful planning must be car- 
ried out during the initial stages in devising 
pattern, core-boxes or striking boards which are 
both simple and effective for the formation of 
the different mould portions. 


In explaining the various methods embodied 
in this article, it will be seen that the one 
adopted for the spiral casing is by the skeleton- 
pattern method, from which both mould and core 
are obtained; as before mentioned, this method 
also enables the timber cost to be greatly reduced. 
Again, the general body casting thicknesses are 
more easily obtained in this way. Further, the 
hecessity to support the core by using chaplets, 
etc., is somewhat eliminated. 

The methods for producing the two remaining 
pieces may be classified in the following 
manner : — 

(1) Stay ring, struck-up base “only ’’ and 
core assembly, and 

(2) Runner wheels by struck-up mould por- 
tions and internal cores to form the blades. 


The composition of the steel ordéred was: 
C 0.18 to 0.22, Si 0.25 to 0.35, Mn 0.70 to 
0.80 per cent. for the spiral casing and stay ring 
and C 0.34 to 0.38, Si 0.30 max., Mn 0.60 to 
0.70 and Ni 3.4 to 3.8 per cent. for the runner 
wheel. 


Moulding the Spiral Casinz. 


It will be seen from Fig. 1 that this is essen- 
tially a job for the ‘‘ foundry floor’ or pit 
method of moulding; accordingly, the means em- 
ployed for the production of this mould was by 
that means. In describing this method opera- 
tions were entered upon by first preparing a 
suitable pit, on the floor of which one layer of 
old firebricks was packed closely together, any 
spaces between these was then filled in with dry 
floor sand. Two additional courses of old bricks 
were next laid in turn. These, however, were 
set slightly apart to allow for the introduction 
of cinders in the spaces. By doing this, pro- 
vision is made for venting the underside portion 
of the mould. 

Over these a course of old backing sand is 
firmly rammed on, preparatory to the location 
of the lower half of the pattern. At the side 
ot the pipe flanges and at other convenient places 
lengths of timber are screwed on to support this 
in the desired moulding position. Further tc 
prevent this latter from losing its correct shape, 
the top half of the pattern is located on the 
bottom half. In addition to this, stays are 
attached to the inside. Then both halves of th: 
pattern and stays are screwed together as a 
prevention against distortion. During the ram- 
ming operations following this, small weights are 
placed about the pattern to prevent it from 
moving when ramming the underside of the 
mould. 

Hereabouts provision is made to cater for the 
large main bearing-bars. Therefore at the 
assigned places pedestals are built for that pur- 
pose. It is essential that these be strongly 
erected owing to their having to support the 
‘“whole core’ or centre portion of the mould. 
Succeeding this the bottom half of the mould 
is rammed up in the customary manner. The 
facing sand used being the usual steel-moulding 
composition. This done, the top half of the pat- 
tern is again taken from the lower half, and a 
tapered joint formed around this as indicated 
at A, Fig. 2, then the sand protruding through 
the intersecting spaces of the pattern is trimmed 
and sleeked to the inside contour as shown at 
B; parting preparation is now sprinkled over 
these places and provision made for the sub- 
sequent location of the tackle which form the 
lifting and strengthening equipment of the core. 

The necessity for providing a really rigid 
and strong means of lifting a core of this type 
from the pattern will be obvious. To have any 
sagging taking place during this operation would 
cause a great amount of inconvenience later on, 
and undoubtedly would mean chipping the core 
or mould at local places before the correct metal 
thickness could be acquired during the assembly 
of the various mould portions. 

In the writer’s opinion, any steel-moulding 
preparation which has been through the drying 
stove is most difficult to repair satisfactorily 
after having broken the initial skin formation ; 
not only are difficulties encountered when apply- 
ing a substitute skin that will resist erosive 
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action, ete., when pouring the mould, but the 
result is usually an unsightly patch which re- 
quires additional attention during the fettling 
operation. 


The main bearing tackle is illustrated at 
Fig. 3. The specially-shaped distance clamp 
bars C, D, E, F, G, H, are designed for the 
particular purpose of holding securely together 
the two main bearing bars J and K, as shown 
assembled at Fig. 2. These were cast open- 
sand in steel. The two forged bars J and K, 
however, were borrowed temporarily from one 
of the drying-stove bogies. 


It will be noticed that bars C and D have a 
complete rectangular hole at each end, and that 
bars E, F, G, H have one side omitted. This 
enables the inside bars to be more easily loosened 
from the main bars. It must be borne in mind 
that, although requirements demand a very de- 
pendable strong grid adjustment, in steel found- 
ing the tackle must be designed in such a 
manner that it can be released or dismantled 
with the minimum of trouble during the easing 
of the casting. The grid portions of this com- 
bination are delineated in Fig. 4. These were 
produced by the open-sand method also, the mild- 
steel rods being bent to shape and afterwards 
inserted in the grid moulds for inclusion after 
casting as shown. Having assembled the lift- 
ing tackle in the manner as in Fig. 2, the grids 
are placed on these and afterwards clamped to 
ensure rigidity. 

Additional lengths of mild-steel rod are nexi 
laid at intervals in a lateral position on the 
lower portion of the hoops, and there wired 
securely, 

Following this, operations are continued in the 
usual manner by ramming facing composition 
and backing-sand to a thickness of approxi- 
mately 6 in. Then the inner portion of the 
core is tightly packed with dry cinders, etc, 
These not only constitute the connection, by 
which the gases generated during pouring are 
atmospherically liberated, but alsv facilitate the 
drying process, reduce the weight of the mass, 
and are more easily removed when liberating the 
casting, so lessening resistance during the con- 
traction period. 

Fig. 5 illustrates a detail of the grid assembly. 
This shows at A how further lengths of rod are 
wired on to the pieces protruding from the cast 
grid, to complete the hoop. Ramming operations 
are next proceeded with as described before, 
until the whole of the cage is covered. After 
which the top half of the pattern is again 
located on the bottom half, care being taken to 
note that the dowel or other locating effects 
function correctly. 

The ramming of the core is concluded by work- 
ing through the windows of the pattern, until 
the whole of the core is completely rammed up. 
Again, the sand protruding through the windows 
is trimmed, this time, however, to the outside 
contour of the pattern. Finally the joints are 
given a coating of parting preparation and all 
made ready to receive the top part, Fig. 6. 
It is essential that this be made on the built-up 
or loose-section principle, with provision em- 
bodied therein which will allow each piece to be 
removed separately. 

Previous to locating the top box used grids 
from the stock yard are placed about the joint 
on the outside of the pattern, as shown in 
Fig. 7. These are set immediately below the 
position of the crossbars in the top part, and 
from these bars a solid packing to the grids is 
maintained to prevent any movement after tog- 
gling up. Furthermore, by keeping the grids 
mentioned below the bars shorter gaggers can be 
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used which greatly facilitates ramming opera- 
tions and when liberating the casting. A con- 
venient way of holding the sand in place when 
ramming-up these outside grids, is temporarily 
to shore lengths of timber in the manner shown 
at A, Fig. 7. Then after positioning the down 
runners, etc., gaggers are suspended as shown at 
B and operations continued in the usual way. 
Following this, hooks are attached to the grids, 
the plank and shores, etc., again being removed, 
after which the top is located and the grids 
below toggled to this securely, care being taken 
during this operation to have all the packing 
properly adjusted, otherwise the grids are liable 
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half, and minimising the risk of a burst-out 
during the pouring of the steel. This precau- 
tion is further supplemented by fixing at the 
box corners suitable metal stakes. By this means 
the operators are able to steady the top-part 
during the stripping and reassembly of this mould 
portion, and, in addition, ensures that it is 
guided to the correct position when finally closing 
the mouid. 
try on a top-part of the description previous 
to the location of the core, ‘‘ when” all the 
joints can be carefully viewed from the inside 


It is good practice temporarily to 


of the mould, thus ensuring that no overlapping 
occurs at those places. 
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assembly may collapse entirely. Alternatively to 
turning over, the finishing operation can be 
carried out by locating the top-part, ‘‘ as lifted 
off,’’ on pedestals such as used ingot moulds, 
etc., placed sufficiently high for the moulders 
But, 
operations are undoubtedly accelerated and are 
more dependable when finished off after turning 


to work comfortably from the under side. 


over. 

To facilitate the removal of the body core from 
the mould the extended portion A in Figs. & 
and 9 is counterbalanced by placing weights 
in the position shown at B, after which the 
screw-attachments C are gradually tightened in 


to break when tightening the toggle arrange- 
ment. Having located the feeding heads in their 
respective positions on the joint flanges E, F, G, 
H, and directly over the position of the inserted 
bars J, K, L, M, Fig. 10. 

These perform the dual purpose of connecting 
the heads with the lower flange, and tying them 
together, thus preventing any opening out at 
those places; proceedings are resumed by ram- 
ming up as before described. Then, preparatory 
to removing the top-part, arrangements are 
carried out whereby the dip or step joint, so 
designed for the treble purpose of obviating the 
necessity of an extra box-part; for assisting in 
the correct location of this portion on the bottom 


Careful slinging arrangements are required 
when moving the top-part, and it may be found 
necessary to use chains of a varying length which 
can be adjusted so that the desired balance may 
be obtained. Again, when turning over a large 
built-up box, similar to the one described, it is 
advisable to have operations supervised by some- 
one previously experienced in work of this kind, 
and most foundrymen will readily see that a 
roll-over movement is essential for the turn over, 
and on no account must the dead weight of the 
top-part be in suspension on the crane. Other- 
wise apart from the distortion which would 
undoubtedly take place, the whole of the box 


turn until the weight of the core is evenly dis- 
tributed on the chains. This is then moved and 
the under side finished off while hanging from 
the crane following this. The core is placed on 


pedestals previously set into position on the 
stove bogie for the drying operation and there 
finished off completely. After taking the lower- 
half of the pattern from the sand, the bottom- 
part is finished off in a similar way to the other 
portions, and for the drying process a two- 
course brick wall is built around the joint and 
finally sealed by placing over these suitable metal 


plates on corrugated sheeting, ete., and the 
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subsequent drying is carried out by 
means of portable-drying stoves. 

Orthodox methods were adopted for the 
re-assembly or closing of the mould por- 
tions, and the holding down of these 
components. The pouring operations 
were mainly carried out by placing suit- 
able weights about the top box. By 
using this latter method, operations are 
again facilitated, owing to their easy 
removal at the commencement of the 
easing. However, extreme care and 
attention to detail is necessary when 
packing the connecting bars, etc., on 
which the weights are located, otherwise 
probable local strains would _ result, 
thereby causing damage to the mould. 

All the runner and head boxes, etce., 
are then placed into position ready for 
pouring. This operation was carried out 
by the use of two ladles, one of which 
contained 11 tons of steel, carrying there- 
in at opposite positions were two 1}-in. 
nozzle arrangements. These, when 
opened, poured directly into separate 
down runners connected to the base of 
the heads at A and B, Fig. 10. The 
second ladle contained 5 tons and carried 
one 2-in. nozzle arrangement. When 
opened, the steel from this ladle entered 
a lander connecting two down runners 
which later entered the flanges C and D 
on the bottom half. It will be readily 
understood that the steel from this ladle 
would be poured much more quickly than 
the steel from the larger one. Therefore, 
to guard against the possibility of slag 
entering the mould, a portable weighing 
machine with a clock-face dial which 
registered the state of the cast was 
attached between the crane hook and ladle. 

At the commencement of the cast, one 
stopper only on the larger ladle was first 
opened. Then the one in the small ladle 
was put into action. This was followed 
after a short period with the second 
stopper in the large ladle. Thus all 
three nozzles were in operation at the 
same time. When the clock attached to 
the small ladle registered that the steel 
from this was almost run out, the nozzle 
was shut off and this ladle taken away. 
By this time the steel had entered the 
base of the top feeding head, whereupon 
these stoppers were closed and the ladle 
moved in turn over the open heads, 
through which the pouring was com- 
pleted. 

The easing operations were carried out 
by first lifting off the weights, runner 
and head boxes. This being followed by 
dismantling and removing the top-box 
sections. Then the joint grids, etc., were 
taken away, and all the wedges which 
secured the stretcher bars at D, Fig. 9, 
withdrawn. Then the brick pedestal 
under the main bearing bars was broken 
down and the bars liberated by rapping 
them with sledge hammers. Finally 
these operations were brought to a con- 
clusion by removing the sand between 
the feeding heads and the casting, and 
by loosening the cinders, ete., of the core, 
thus allowing freedom during the sub- 
sequent period of contraction, Fig. 10 
illustrates the casting after fettling. 


Stay-Ring Pattern, Equipment, etc. 

The only true diameters on this casting 
are those marked at A and B in Fig. 11. 
Hence these are the only places which 
can be formed by the use of the striking 
board D. It will be noticed that this 
is extended somewhat at B. By that 
means a buttress is formed, against which 
the bottom-segment cores No. 1 are ulti- 
mately set. The core-box arrangements 
for these are shown at Fig. 12, sectionally 


to 
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divided both as a preventive against distortion 
during the drying operation and also for con- 
venience in finishing. Illustrated at A is the 
top segment covering core box No. 5, in which 
the opposite projection F to that on the base is 
embodied. By including this portion in this 
manner the moulding operations are simplified 
by eliminating the use of a top-box and also 
allows the flange section to be constantly under 
review during assembly. 

The main feature of these top and bottom 
flanges A and B, Fig. 13, is that these angle- 
sections change to varying degrees as shown at 
Fig. 14, and necessitates the use of change-pieces 
‘or producing each core section. The large main 
core box, Fig. 15, is designed so that the cores 
from this are exactly similar. By extending the 
blade pattern through the dowelled cross-piece 
A, it is able to act partly as a stripping plate 
and at the some time provides an excellent means 
of keeping the blades accurately in position. 


Moulding the Base. 
The bed for this mould section was constructed 
in a similar fashion to that for the spiral casing. 
With the exception that spindle-plate tackle was 
levelled off and securely anchored on the base, as 
shown at A, Fig. 16. In this instance the 
spindle and boards are not only used for striking 
up the base of the mould, but are used con- 
tinuously throughout the closing operations to 
determine the height and diametrical position of 
the various portions. Ramming-operations for 
the base was also effected similarly to that pre- 
viously described further to strengthen the pro- 
jecting sand at FE, pieces of steel rod are inserted 
as shown at K in Fig. 16, after which the 
striking board is moved round to form the shape 
and also to mark off the periphery line for the 
operator’s guidance when assembling the cores. 
The finishing off of this portion is completed 
by shaping the base of the heads and inlet-gates 
as shown by F, Fig. 11, and drying operations 
carried out as previously described. Finally, 
moulding operations are terminated by striking 
up a suitable flat loam-plate J, Fig. 16, in which 
the continuation of the heads and 


runners is 
adjusted. 


Coremaking. 

To produce the multiform cores required for 
this assembly, dissimilar methods are necessary. 
This is due chiefly to the manner in which the 
core-boxes are designed. Nevertheless, these 
were constructed with the main view of simplify- 
ing coremaking as much as possible and reducing 
the timber cost. ‘By adopting this method the 
carease of each type of core-box was used 
throughout the operations, and with the aid of 
the change pieces E, E, Fig. 17, and F, F, 
Fig. 12, cores with the varying-angle degree 
were perfected. 

In the case of the base core No. 1. The cast- 
grid D was the medium for holding the sand of 
this core together, on the other hand, base core 
No. 2 was held together by the aid of bent mild- 
steel rods, assembled and wired cage-fashion 
shown at A, Fig. 18. 


as 
For this core change- 
piece F, Fig. 17, inserted in the manner 
shown at C. All these cores were rammed from 
the large open side of the box and then turned 
over on to a core plate for extraction and 
finishing. 

The main centre cores B, Fig. 18, were made 
by first installing a large cast grid in the posi- 
tion indicated at Fig. 15. In these grids, also, 
mild-steel reds are attached on the outside to 
assist in holding the constituents of the core in 
place. Having placed a laver of facing sand over 
the bottom of the core box, gaggers are next 
suspended from the grid in a like manner to 
those in a top-part mould; proceedings are then 
continued by ramming over the bottom, at the 
sides and also around the blades to a thickness 
of about 4 in. As each course of sand, etc., 
is rammed and to strengthen further the core 
additional gaggers are laid in a lateral position 
about half an inch from the side of the box. 
At the same time, dry cinders, etc., are packed 


was 


Fig. 18, on the 
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tightly between the walls of sand, for venting 
and drying purposes, etc. 

When the core has been rammed to about 
3 in. from the top, the grid G, Fig. 16, is then 
located to complete the effect of holding the 
mass of sand in place. Having completed the 
ramming, no material advantage can be gained 
by turning over a core of this type owing to the 
probability of its losing its shape during that 
movement, so preparations are made to finish the 
under portion while the core is hanging from the 
crane. Therefore, after removing the blades and 
outer sides, the core is lifted from the base and 
the finishing off carried out while in that 
position. 


Drying Operations. 

The core is placed on a bed of sand which has 
been made to conform to the shape of the core 
on the bottom side. It is of some importance 
that the core sides D and E are given special 
attention. These, when set, fit closely together 
and thereby regulate the position of the blades. 
It is good practice to have a templet giving the 
complete outside shape, so that the cores may 
he checked over individually before and after 
they have passed through the drying stove. 

Core No. 4 is made in a similar way to No. 1, 
with the exception that this core is reduced by 
placing the stopping-off piece, F', Fig. 17, at 
the side of the core box. It will be seen that 
the reduced portion has been added to core No. 5: 
by doing this the latter is strengthened and also 
provides a more suitable bearing at that place, 
as shown at B, Fig. 16. 


Closing. 

This is commenced by first locating base cores 
No. 1. After checking over the position of these. 
No. 2 base cores are then assembled, followed 
with the main cores No. 3. The main cores when 
set are supported by the mould base at H and 
No. 2 cores at C, Fig. 16, and apart from their 
controlling the positioning of the blades, they 
also provide the medium by which the top and 
bottom flanges are connected and made equi- 
distant. No. 4 are next located, and 
finally the assembly of cores is concluded by 
enclosing with the covering cores No. 5, as shown 
at M. After making secure any spaces at the 
core joints, preparations are made to allow for 
a free escape of the gases, and also to counter- 
act the side pressure, both of which are set up 
during the pouring of the steel. This is carried 
out by first connecting the long tubes A, Fig. 19, 
from the cinder bed to atmosphere and then 
ramming-up the space behind the cores firmly 
to floor level. 

To withstand the internal pressure, moulding 
flasks are located inside the assembly as shown 
at D, Fig. 16, and the pit between these and 
the cores rammed up securely. The lengths of 
timber P are inserted at intervals to facilitate 
the removal of the boxes during the easing 
operations, Following this, the top plate is 
located on the cores as shown at J. Head and 
runner arrangements are next set as at Fig. 19. 
This done, closing operations are terminated by 
weighting off as previously described. 

In examining the particulars for the running 
and feeding of this casting, and after a careful 
survey of the illustrated section, Fig. 16, the 
experienced person will note the uniformity of 
section and the absence of large isolated ‘por- 
tions. This particularly adapts itself to requir- 
ing only a small addition of feeding allowance. 
The main parts requiring attention being the 
two bearing flanges S, with only small additions 
at the top of outer flanges at L. For feeding 
the lower flange, bulb-shaped heads are employed. 
Half of which are placed at each side of the 
main cores as shown. This design has proved a 
very efficient type of enclosed head, and one 
which induces less resistance during contraction 
than these with a square or rectangular shape. 

Running arrangements entailed the use of 
fireclay sleeves with 1}-in. cavity holes. These 
were inserted in four of the main cores at C, 
lower side they join directly 


cores 
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with the ingates at the base of the bulb-heads 
and on the top side through the covering cores 
with the lauders B, Fig. 19. The runner dishes 
are placed so as to coincide with the nozzle 


arrangements of a large ladle, in which two 
2-in. nozzles were inserted. 
Again, for pouring this casting two ladles 


were used, on this occasion the automatic scales 
was used on the large ladle. This, when taken 
over the mould, contained 10 tons of steel, and 
after location over the runners both nozzles were 
opened simultaneously, the steel was poured con- 
tinuously until it had reached half-way into the 
top heads, when both nozzles were shut off and 
the ladle removed. A small ladle containing 
one ton followed up immediately and was taken 
over the heads R, the cast being completed by 
feeding up through them. 


Easing. 

To obtain the maximum benefit from relieving 
a casting of this description careful yet rapid 
action is necessary, therefore an immediate start 
is made by removing the weight and lauder 
equipment. After which, but previous to taking 
off the top-plate, the sand adhering to this about 
the heads and down runners is dug away, then 
the flasks on the inside are removed separately 
and following this the cores, including the grids, 
are broken up from the inside, thus 
complete freedom to the casting. 


MOULDING THE RUNNER. 

After trying out various methods, the one 
described for the moulding of this casting was 
adopted as giving the best result. A spindle seat 
was levelled and secured to the bottom plate ot 
the moulding box at A, Fig. 20. Then having 
adjusted a striking board, etc., to satisfaction, 
a course of cinders for venting purposes is then 
packed on the bottom of the box, and over these 
a course of sand is rammed and struck off to 
form the base. For ramming convenience, the 
striking board, etc., is now taken from the 
spindle and a rough resemblance of the cone- 
shaped centre and the outside wall of the mould 
A, Fig. 21, formed with the aid of stock rings 
or plugs and extra loose pieces as described by 
Fig. 22. The use of these creates a solid parti- 
tion against which the sand can _ be firmly 
rammed. In the outer wall, at B, provision is 
made to lift a segment of this away by means 
of a drawback, this necessary for the 
closing operations. Having completed the ram- 
ming of the bottom half, the joint level at C is 
determined, and a dummy top of the casting 
shape made with the striking board A, Fig. 23. 
Most steel-moulding compositions are of a rough 
nature, and as precaution against undue wear 
to the board, it is advisable always to strengthen 
the cutting edges by fixing at those places 
lengths of hoop steel as shown at B, and thus 
ensure the correct metal thickness of the casting. 

Top heads and runners are next placed in their 
respective positions, and work continued by ram- 
ming and finishing off in the usual manner. 
Following this the plugs are withdrawn from the 
bottom part and the striking boards again re- 
placed. These are operated finally to true up 
the bottom of the mould to the required dimen- 
sions. 


allowing 


being 


Coremaking. 

One outstanding feature of this casting is the 
development of the blades which are formed bv 
the cores. These taper to a knife edge, and 
consequently, immediately after pouring, solidi- 
fication or freezing those places. 
Apart from this influence, causing the blades 
to be misrun, there is a tendency to develop 
small tears. As a means of overcoming these 
defective actions, a local thickening-up of the 
blades is carried. out by adding extra material 
in bulb form as shown at J, Fig. 24. Another 
feature is that it is impossible to assemble all 
the cores correctly unless provision has pre- 
viously been made to surmount this difficulty, 
the method adopted in addition to the 

(Concluded on page 318.) 
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The Use of Fuel Oil in Foundries. 


By T. F. Unwin. 


(Concluded from page 308.) 


Stock Converter. 

In connection with the manufacture of high- 
quality steel castings, the stock oil-fired con- 
verter which is used in a number of works in 
various parts of the country will no doubt be 
of some interest. From the steel producer’s 
point of view, the most important feature of 
the oil-fired converter is that, owing to the fact 
ot oil being used as a fuel no impurities are 
introduced into metal during the process of 
manufacture. Another consideration which is 
perhaps of little less importance is that the 
metal is poured very hot, and therefore flows 
with great freedom and lends itself readily to 
the manufacture of intricate castings. The 
quality of the castings produced is exceptionally 


90 degrees. The charging is by means of an 
ordinary peel system which enables the full 
charge of pig-iron and scrap to be put in by 
three men in rather less than 8 minutes. The 
vessel is then turned in the horizontal position 
with its nose pointing to the entrance of a 
recuperator which serves to recover the waste 
heat arising from the combustion of the oil by 
preheating the blast to a temperature of about 
800 deg. C. 

With the vessel in the horizontal position the 
blower is started and the oil lighted by the heat 
of the walls of the converter arising from a 
previous blow. The temperature produced is 
approximately 1,500 deg. C. on the melted 
charge, and melting takes place in about 14 hrs. 


9.—OtmL-FIRED CoRE STOVES. 


good, and the fuel and operating costs extremely 
moderate. 

The converter vessel, which is lined with ordi- 
nary silica firebrick, is mounted on trunnions 
standing on a steel haseplate, which in turn rests 
on a roller path in a cast-iron bedplate. This 
provision allows the vessel to be turned round 
in a horizontal as well as a vertical plane. The 
blast is supplied by a motor-driven Roots blower 
with a capacity of 3,000 cub. ft. per min., at 
a pressure varying from 2 Ib. to 33 Ibs. per 
sq. in. The blast enters by a main passage 
through the centre of the bottom plates, and 
then passes through one of the trunnions to the 
blast box at the side of the converter. The 
oil burners, which are removable, are placed 
within the blast box. A small pump is em- 
ployed to maintain a pressure of 35 to 40 lbs. 
per sq. in. on the oil, at which pressure it is 
fed direct to the burners. A light grade of oil 
is necessary for this plant. The vessel is tipped 
by a direct-coupled totally-enclosed 10-h.p. motor 
which is carried in one of the trunnion housings, 
und the turntable is operated by a motor of 
similar capacity and design, but in this ease 
through an intermediary shaft and bevel gear. 
For charging, the vessel is inclined in the hori- 
zontal direction and moved through an angle of 


As soon as the metal is melted the oil supply is 
cut off, the burners removed and the vessel 
turned into an upright position, and the con- 
version to steel continued in the ordinary way. 
The blast, which for melting was } Ib., is now 
increased to 24 to 3} Ibs., and the blowing 
period lasts 20 to 30 min. The vessel is then 
moved to the charged position and necessary 
additions of ferro-silicon ferro-manganese 
are made. 

The turntable is now moved to a further angle 
of 90 degrees, and the vessel is then in a position 
for teeming into the ladle. The oil consumption 
for melting a 3-ton charge is 60 to 65 galls., 
or 9 per cent. In one case, the cost of steel run 
into moulds from a 3-ton converter, based on 
an output of 52 tons per week, working single 
shift only, with oil at 3d. per gallon, runs out 
at £4 19s. 6d. per ton, of which £3 10s. 2d. 
represents the cost of the charge, 10s. 2d. fuel 
oil, and 19s. 2d. electric power, wages, repairs, 
upkeep of furnace and ladles, including linings, 
interest, depreciation, etc. All the figures quoted 
refer to a 3-ton size converter, but smaller sizes 
are also in use. 

Core-Drying Stoves. 
fuel oil for heating core-drying 
another recent development, caused 


The use of 
ovens is 
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chiefly by improved production methods in 
foundries, but the convenience of oil firing is 
also an important contributory factor. The chief 
requirements of core stoves are that the tempera- 
ture shall be even in various parts of the oven 
and consistent during the period of drying, 
and also that it shall be under close control so 
that the cores are properly dried without dis- 
tortion or cracking. It is also an advantage for 
the fire to be started up quickly and to be 
independent of weather conditions. Oil-fuel has 
been found ideal for these purposes, and has 


Fic. 10.—A Barrery or OIL-FIRED 
Core STOVES. 


heen applied to single ovens of various sizes and 
also to batteries of ovens. In the case of a 
single oven, an oil burner of the low-pressure air 
type taking all the air through the burner is 
fitted, firing into flues under the oven, whence 
ports open at intervals into the oven, 

Another arrangement is to arrange for the 
burner to fire into a combustion chamber at the 
back end of the oven, the products of combus- 


x 


11.—AN OtL-FIRED ENAMELLING 


STOVE. 


tion being allowed to issue from a short vertical 
flue leading from the end of the combustion 
chamber into the centre of the oven. In each 
case the products of combustion should be drawn 
off at floor level and the passage of the gases 
should be as slow as possible. Where a battery 
of several ovens, side by side, is concerned, 
these are heated from one oil burner arranged 
as an air heater at one end of the stoves, the 
neated air and products of combustion mixing 
together beyond the combustion chamber, and 
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being blown by a fan into flues under the floor 
and thence to the ovens. The flues are operated 
by dampers so that any stove can be cut in or 
out as required. 

Fig. 9 shows the arrangement of a pair of 
oil-fired ‘core stoves, which have been in opera- 
tion in Scotland for some little time. Each stove 
is 20 ft. 9 in. long by 10 ft. wide by 9 ft. 6 in. 
in height, the charge weighing 20 to 30 tons, 
cores being loaded on bogies, one burner heating 
both ovens. 

Fig. 10 shows a battery of six oil-fired core 
stoves 19 ft. by 6 ft. by 5 ft. 6 in. wide, each 
stove to hold three racks, which are handled by 


means of an overhead crane from the core 
makers’ benches to core stove bogies. Pre- 


paration has been made for an additional four 
stoves, the flues and inlet and outlet dampers 
having already been built in. The existing 
stoves run at temperatures up to 480 deg. F., 
the consumption of oil being approximately 
2 galls. per stove-hour. 

Another foundry has a battery of five core- 
drying stoves heated with oi] fuel; each stove 
holds two racks. Each rack has six adjustable 
shelves, and is 4 ft. wide by 5 ft. high by 6 ft. 
long. The size if the stoves is 16 ft. by 5 ft. 
by 7 ft., and the average fuel consumption for 
the five stoves is 11.3 galls. per hr., or rather 
over 2 galls. per stove-hour. When drying out 
46 racks containing 12,000 to 13,000 cores daily, 
the consumption per week of 90 hours is 1,200 
galls. One man only attends to the oil-firing 
arrangements, regulates the stoves, and charges 
and withdraws the racks from the stoves, in- 
cluding running the racks to and from the core 
maker’s bench. The truck used for this work 
is an electric lifting-truck. These stoves work 
at a temperature of between 480 to 570 deg. F. 
to suit the cores. One combustion chamber and 
low-pressure, air-oil burner provided tor 
supplying hot air to this battery of stoves. 


Malleable Ovens. 


The heating of malleable annealing ovens has 
also been carried out with liquid fuel, and an 
important installation has been operated in this 
country for some little time and is giving good 
results both as regards the satisfactory carrying 
out of the annealing operation and the fuel cost. 


Is 


Enamelling, 


The heating of muffles for the vitreous enamel- 
ling of cast-iron articles is one of the processes 
for which fuel oil has come into wide use during 
the last few vears; in fact, it is one of the jobs 
where oil enjoys practically a monopoly, almost 
every modern plant being equipped with oil- 
fired furnaces. It is, of course, important in 
this operation that the temperature of the 
muffles be maintained steadily at the exact 
figure necessary for the particular process of 
enamelling which is employed, otherwise the 
colours of the finished articles are likely to vary 
and second quality output obtained. 

The temperatures concerned vary from 700 to 
950 deg. C., according to the articles treated, 
and the particular enamelling process being 
used, and the muffles vary somewhat in size, the 
standard being 12 ft. long by 4 ft. 6 in. by 
2 ft. 6 in. The normal oil consumption for 
maintaining a muffle of this size at about 740 
deg. C. would be 5 to 6 galls. per hr., but in 
the case of a new design of furnace a figure of 
4} galls. per hr. is being obtained. In the case 
of recent installations it is usual for automatic 
temperature control apparatus to be fitted. 

Where articles of a delicate colour are being 
manufactured, and the enamel is in some cases 
put on wet, the absence of dust and dirt in the 
shops is a matter of great importance, for which 
reason liquid fuel is specially suitable for this 
class of work, as it combines cleanliness and 
automatic temperature control with low running- 
costs. The actual manufacture of the enamel 


is also often accomplished in oil-fired rotary- 
furnaces. 


The high radiative power of the oil 
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flame makes it a simple matter to obtain the 
high temperature of about 1,450 deg. C. required 
for melting the constituents of the enamel, and 
the fact that the furnace can be started up and 
shut off by opening a valve makes the opera- 
tion simple and enables a high output to be 
obtained from small units. The quality of the 
enamel produced in these oil-fired furnaces, par- 
ticularly white enamel, is definitely superior to 
that obtained with the old type coal-fired 
reverberatory furnace. The consumption of fuel 
may be expected to be 25 to 28 per cent. to the 
weight of enamel produced, being somewhat 
higher in the case of those glazes having a high 
lead content. 

For a l-cwt. Askam 
the oil consumption 
On the 7 cwt. size the 
to 9 galls. per hr., and melts are com- 
pleted in 2 to 2} hours, according to the 
grade of enamel. On another large plant em- 
bodying several furnaces, using Wallsend low- 
pressure aid burners with wide angle swirlers, 
charges of about 6 ewts. are handled each hour, 
the consumption again being just over 25 per 
cent. by weight. 


enamel melter 
galls. per hr. 
consumption 1s 8 


rotary 
about 4 


is 


Portable Burners. 
In foundries portable burners are used for odd 
purposes, such as lighting up cupolas or drying 
out moulds, ete. There are several portable 


12.—UrqvHarRt PorTABLE BURNERS. 


burners on the market utilising cheap fuel oil, 
and these are very handy for such purposes. 
Fig. 12 shows an Urquhart portable burner in 
use on what is not strictly a foundry process, 
that is expanding a winch drum in a shipyard, 
but it illustrates the sort of flame which can 
be produced, and some may find a use for this 
type of plant for some special purpose. The 
apparatus can be connected up to existing 
compressed air supply and moved about as 
required. 


The author is indebted to the following for 
help in the preparation of his Paper:—-Mr. C. 
H. Williams, of Stein & Atkinson, Limited; 
Mr. R. Sutton, of Urquhart’s (1926), Limited; 
Mr. Fraser, of The Imperial College of Science ; 
Mr. F. L. Bolt, of Wallsend Slipway & Engineer- 
ing Company, Limited; Mr. W. A. Hubbard, of 
Combustions, Limited; Mr. H. J. Parry, of 
Pneulec, Limited; Mr. R. Baker, of The Selas 
Gas & Engineering Company, Limited; Mr. C. F. 
Atchison, of Morgan Crucible Company, Limited ; 
Mr. W. Faweus, of Sir W. G. Armstrong 
Whitworth & Company, Limited; Mr. J. F. 
Askam, of Birmingham; Col. Ronan, of British 
Reverberatory Furnaces, Limited. 


Trade Union Membership, 1931.—The Ministry oi 
Labour reports that at the end of last year the total 
number of trade unions in Great Britain and Northern 
Ireland was 1,081, and that they had a total mem- 
bership of 4,611,000. In 1930 there were 1,098 unions 
with 4,824,000 members, so that the decrease was 
213,000. 
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Water-Power Castings. 
(Concluded from 316.) 


back, entailed the dividing of three cores as at 
Fig. 25. 

Attention to details is essential during all the 
various stages for producing these cores, small 
deviation from the accurate shape being  suf- 
ficient to cause the scrapping of any one of these 
pieces. Hence the necessity for checking over 
each unit wherever possible with special templets 
is imperative. Moreover, after extraction 
the box, adequate means for supporting the 
core when this is in a green state is necessary 
to prevent it from squatting or losing shape. 

Fig. 26 illustrates the grid combination ; these 
were cast in mild steel which enabled the upright 
portion to be bent te the contour of the core. 
This was then secured to the lower portion as 
shown to complete the cage formation for the 
full cores, for the divided core sections the grid 
sections were used cast. 

Machine-finished plates formed the foundation 


page 


from 


as 


for these cores and were rammed up as shown 
at Fig. 24. To prevent the core from falling 


after withdrawing the supporting side of the 
box, D, Figs. 24 and 244. This was attached, 
‘* but not suspended,’’ to a crane from the grid 
at E. Following this the core is next bolstered 
up with bricks, etc., and the remaining half of 
the box taken away. Finishing off continued 
when the core prints was given the same atten- 
tion as the casting portion. In the divided 
cores a butt joint was embodied, as shown at 
K, Fig. 25; this proved an effective way of 
interlocking both sections when positioned and 
eliminated the use of chaplets to support the 
top piece. 
Closing the Runner. 

The introduction of the spindle tackle is again 
necessary to bring about a first-class result with 
this operation, ‘‘ when’? the board A, Fig. 27, 
is adjusted for checking over the base of the 
mould, etc., and the exact height of the cores. 

Having ascertained to satisfaction the truth 
of the mould base, the lower portions of the 
divided cores are then set into position opposite 
the space brought about by taking away the side 
drawback B. These followed in turn with 
the whole cores C. During this latter proceed- 
ing the core positions and the blade apertures 
are carefully gauged to make certain that these 
are conformable to drawing dimensions. Here- 
abouts the utility of the side drawback becomes 
manifest by the freedom the space affords when 
manceuvring into position the top segments of 
the divided cores. Then, having procured the 
regulation of the blade cores, the side drawback 
is replaced, followed with the centre bearing 


are 


core K, Fig. 24. In this, enclosed at L, the 
top runner arrangement will be seen with the 


gate sprays at M. These, when set, incline to- 
wards the blades and enables the flow of steel 
to pour directly into those places from the top 
side. 

A further runner also connected to the 
lower flange B, Fig. 20, and enters the mould 
at the base of one of the side heads. In this 
way the steel from this runner pours with a 
spinning motion and effectively enters the 
blades from the bottom side, thus ensuring 
against a misrun portion on the blades. 

To prevent any movement of the blade cores 
during the cast, chaplets are placed as shown at 
C and closing operations terminated by adding 
the top box C, Fig. 23. 

The running of this casting also entailed the 
use of double nozzles. First No. 1, connecting 
the lower runner, was opened. After a short 
period this was followed by No. 2 nozzle in the 
hearing core. When the steel had reached the 
base of the heads D both nozzles were then shut 
off and the cast finished from the top heads. 

In conclusion, easing operations were carried 
out by removing the top box and the lower 
flasks and digging away the sand from between 
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Manufacturing Heat-Resisting Irons.* 


The Chevenard Dilatometer is an extremely 
accurate instrument whereby study can be made 
whilst heating together a sample and a standard 
test-bar of material uniform in its coefficient 
of expansion, so that the two can be compared. 
The apparatus draws a diagram which gives not 
only the actual expansions of the test-piece under 
observation, but also records the various tem- 
peratures and differences at various moments 
hetween the test-piece and that of the standard 
test-piece. The diagram is drawn both during 
the heating and the cooling. 

The standard expansions correspond to the 
horizontal lead ‘from the point of departure of 
the diagram of the expansions of the test-piece 
under observation; so that the latter diagram 
is below. the horizontal, which means that the 
test-piece expands less than the standard test- 
piece, and vice versa. Fig. 1 shows six diagrams 
of this type, obtained in the same furnace, 
heated to higher and higher temperatures, and 
completely cooled between the successive heats. 
It refers in this case to an iron of 3.45 C, 1.87 $1, 
0.41 Mn, 0.6 S and 1.35 P per cent. 

Expansion is termed ‘ reversible ’’ when, after 
having expanded through the action of heat, the 
sample in cooling returns to its former size (and 
also its former volume). In Fig. 1 it is the case 
for diagrams I, II and III, that is, so long as 
the sample in question has not been heated up 
to more than 600 deg. C. Beyond this tempera- 
ture the curve doubles itself and remains higher 
at cooling than at heating; after cooling there 
is a permanent lengthening, with corresponding 
increase in volume. This increase is even greater 
(diagrams IV, V and VI) than when the sample 
had been heated more highly. 

After having heated a sample of iron to a 
high temperature and so immediately increasing 
the permanent expansions, a diagram is obtained 
as illustrated in Fig, 2, which shows the effect 
of four successive heatings to about 700 deg. C., 
with intermediate coolings at about 300 deg. C. 
(using the same iron as in Fig. 1). If, instead 


If the furnace is taken up to higher tempera- 
tures sharp hooks or jags appear when either 
heating or cooling at temperatures known as 
‘‘ transformation or “ critical points.’’? The 
critical point of cooling, shown as Ar,*is at a 
little lower temperature than the critical point 
of the heating shown as Ac. The diagram in 
Fig. 4 has been obtained with an iron of 3.40 C.; 
1.57 Si; 0.71 Mn; 0.10 S; and 0.56 P per cent. 

If still higher temperatures are reached, the 
curve suddenly falls abruptly, that is to say the 
sample softens under the simple effect of a 
spring which is fitted into the dilatometer. Fig. 
5 is a similar diagram, obtained with an iron 
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-of 3.13 T.C.; 0.49 C.C.; 2.50 Si; 0.71 Mn; 


0.04 S; and 1.26 P. per cent. It is now that 
melting occurs in the alloy of one of its con- 
stituents termed ‘‘ phosphorus eutectic,’ a 
special constituent composed of iron and _ phos- 
phorus, which is found in irons containing more 
than 0.3 per cent. phosphorus and which melts 
at 950 deg. C. 

The various phenomena described, imprint upon 
the dilometric diagram the temperature to which 
heating has been carried out, the speed of heat- 
ing and cooling, besides some very variable in- 
formation which faithfully show the variations 
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graphite tends to disappear, and the holes it 
filled are fringed with traces of the altered 
metal, which is corroded all along the graphite 
cavities. In Fig. 10 this alteration is accen- 
tuated considerably, corrosion develops, the 
sound metal disappears, and total disintegration 
is approaching. Whilst this change takes place 
the metal expands, the casting swells, and at the 
same time becomes deformed. In the first place, 
swelling can never be produced practically homo- 
geneously in all parts of the castings, because 
they are not all heated in the same way; 
further, through the swelling, it always abuts 
against the surrounding materials which hold it 
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in place. Everybody has seen grate bars or 
kitchen stoves swollen in this manner and de- 
formed in such a way that it is well-nigh im- 
possible to construct from these castings a 
working pattern suitable for making a spare. 


Causes of Growth. 


(a) Graphitisation is produced by the trans- 
formation of iron carbide or the cementite in 
iron and carbon alloys, according to the reaction 

Fe,C = 3Fe + C. 
As the graphite is less dense than the other con- 
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of cooling the sample bar, and then reheating 
it, it is kept for a long time at a high tempera- 
ture, it can be proved that expansion continues 
during this time, and a diagram is obtained 
similar to the one shown in Fig. 3 (where the 
same iron as for Figs. 1 and 2 has been used). 

In the example shown, expansion which is 
seen at high temperatures, and which ultimately 
remains, is due to the phenomenon of ‘ graphi- 
tisation.’’ It is the transformation to temper 
carbon of a part of the combined carbon which 
existed in the iron. In all these cases, variations 
of length (and volume), are progressive and the 
curves of the diagrams have relatively regular 
characteristics. 


° Résumé of an article by Messrs. Le Thomas and Le Romancer 
which appeared in ‘‘ La Fonte.” 


of the dimensions of the test sample according 
to the nature of the iron used. Fig. 6 is a 
good example of this. 


Structural Modifications. 


Parallel with these phenomena the microscopic 
examination of the iron subjected to heating, re- 
veal structural modifications, readily recognisable 
in Figs. 7 to 10, which represent at 145 diameters 
magnification four stages of alteration of a single 
iron. In Fig. 7 the casting, which has not yet 
been subjected to more than moderate tempera- 
tures, has kept its original structure. In Fig. 8 
graphitisation has started, and the lamine of 
graphite, though still thin, have thickened con- 
siderably because of the addition of temper 
carbon to the original graphite. In Fig. 9 the 


stituents of the iron, that is to say, it has a 
greater specific volume, this reaction is accom- 
panied, as has been shown, by a permanent in- 
crease in volume. 

The temperature at which graphitisation is 
produced depends on the composition of the 
iron and of its structure: Silicon favours it; 
chromium retards it. For a given iron it will 
be lower in a thin casting (mottled or quenched) 
than in a thick casting, so that in an ordinary 
iron graphitisation may be produced at about 
400 to 500 deg. C., though it may be precipi- 
tated at about 800 to 900 deg. C. in a well-chosen 
heat-resisting iron. 


(b) Internal stresses of thermal origin begin 
in the iron during heating, because the outside 
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layers are heated by the first expansion more 
than the interior layers, which have not yet 
reached the same temperature. These differ- 
ences of expansion produce internal stresses 
capable of fracturing the material, especially 
when they are severe and rapidly applied, as 


when it reaches the transformation points, 
especially if they are repeatedly heated and 
cooled. 


(c) Internal Corrosion is produced where the 
metal is in contact with the hot gases: this action 
varies in character and intensity according to 
the nature of these gases and also according to 
the structure of the metal, and the composition 
of its constituents. It accompanies a swelling 
of the corroded constituents, of which the first 
to be attacked is evidently the graphite: as this 
disappears the gases penetrate by diffusion into 
the cavities thus created, and it is therefore 


TABLE I.—T ype Formula 
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jected, but in every case useful notions are 
indicated such as a finely-divided graphite; a 
cementite remaining stable up to a high tem- 
perature so that graphitisation is not produced 
below the Ac point, and this Ac point should 
also be as high as possible or rather higher than 
the temperature at which the casting is to be 
used. In a good heat-resisting iron graphitisa- 
tion would not be produced lower than about 
750 to 800 deg. C. 

To get the cementite stable and to get the 
temperature of graphitisation higher three 
methods are available :—-(1) Low-silicon content : 
a very important factor; (2) low-carbon content : 
this has not so much influence as No. (1); (3) 
high-manganese content: a fairly important 
factor; and (4) addition of special elements such 
as chromium, nickel-chrome, nickel-copper- 
chrome, ete, 


for Heat- Resisting Iron. 


1.—White structure : impossible to machine : mediocre “ 


life >: liable to crack: fair service results. 


2.—As above, with development of heat-resisting qualities. 
3.—Pearlitic or mottled structure : can be machined : good “ life.” A fine grade of graphite should be sought. 
4.—As above, but used in those cases where the obtaining of low silicon and carbon is difficult, and in fact with 


possibilities for melting and pouring. 

5.—As above, but used in those cases where good heat- 
machining are all necessary. 

6.—Austenitic iron with high content of special element 
strength, good machining qualities. 


resisting qualities, high mechanical strength, and easy 


s: remarkable heat-resisting qualities, high mechanical 


| 
Formula 
i. C. | Si. Mn. S. Ph. Cr. Ni. Cu. 
| 0.3-0.5 
1 2.6-3.3 0.6-1.2 or better | 0.08-0.12 = 
| 2-3 
2 do. do. do do do. 0.3-1.0 ain 
0.8-1.3 0.5-0.8 
3 3 according to) or even 0.05-0.09 le 0 
thickness 
| 1.3-1.6 
4 3.0-3.4 | accordingto| 0.7-1.0 0.05-0.09 0.4-0.8 — 
| thickness 
2.83.2 | 1, less than 
0.8-1.0 0.05—-0. 08 é 5 
5 | 1.2-1.4 05-0.09 0.3 0.5-0.8 about 1.5 
6 2.5-3.0 about 1.5 about 0.8 about 0.05 1.5-2.0 | about 13.0 | about 6.0 


from these cavities that the metallic constituents 
are reached and disintegrated in their turn (Figs. 
9 and 10). 

(d) Expansion of occluded gases in the iron 
when it is heated is a cause of expansion which 
acts even more when the metal is less porous. 
It is quite understandable that in a very porous 
metal the occluded gases, expanded through heat, 
can easily escape through the pores with- 
out causing internal ruptures. This  con- 
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7 Start of the Graphitisation 
Fic. 6. 


sideration is the reverse in precedence, since 
a greater porosity facilitates penetration into 
the metal of the surrounding gases, which has 
a corroding effect. 

(e) Melting of the phosphorus eutectic is in 
itself a phenomenon of structural disintegration 
of the metal. 

Suggested Remedies. 

The methods to adopt vary according to the 

service conditions to which the castings are sub- 


In utilising these four factors there are three 
different methods which can be adopted, a choice 
is made not wholly according to price but also 
after due consideration of the following 
reasons: —(1) Whether the castings are to be 
machined; (2) “ life’’ required in relation to 
thickness of castings; and (3) available melting 
apparatus: as the possibilities of success vary 
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according to whether a cupola with receiver, a 
crucible furnace, a rotating furnace or an electric 
furnace is used. 

If the castings do not have to be machined 
before grinding, a white. iron could be used with 
low silicon and low carbon, to which a relatively 
high proportion of manganese is added (2 to 3 
per cent.) and of.chrome (0.5 to 1 per cent.). 
The chrome helps the formation of very stable 
complex cementites, and its price is not prohibi- 
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tive—l per cent. chrome content costs about 
Is. 6d. to 2s. 6d. per cwt. of liquid metal. 
Further, with regard to the compositions 
Nos. 1-2 of Table I, it should be noted that the 
burnt metals, which are always difficult to pour, 
have a good service properties, and also that 
the white irons, with high sulphur content asso- 


Fic. 8. 


ciated with a manganese content less than four 
times greater than that of the sulphur (e.g., 
S greater than 0.1 per cent. and Mn less than 
0.4 per cent.), have a very stable cementite. Ii 
the castings have to be machined, a fine homo- 
geneous pearlitic structure with low carbon con- 
tent is desirable, where the silicon content is 
only relatively low (Nos. 3 and 4 of Table LI) 
or of special irons like those of Nos. 5 and 6 of 


Fie. 9. 


the same table; the last (No. 6) in general re- 
sists most of the causes of corrosion. 

With regard to the melting apparatus, the 
cupola can be used for melting irons, with very 
few precautions, as the carbon content of the 
metal has a tendency in the cupola to be con- 
stant at 3.2 to 3.4 per cent. carbon, because of 
the contact with the surrounding coke. This 


Fie. 10. 


content can be lowered by using a cupola with 
a receiver or by using low carbon charges (it 
should also be noted that the carbon content is 
not so important as that of the silicon). 

The irons with low C and low Si, having low 
fluidity, it should be quite in order to heat very 
highly, care being taken to avoid any mixing 
of the charges for heat-resisting irons with the 
metal of other charges which either precede or 
follow them. 
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oil-fired 
pulverised-fuel-fired 


The crucible furnace, the rotating 
furnace, the furnace, and 
especially electric furnaces, naturally offer 
greater facilities than the cupola for obtaining 


the required composition and ‘ life.” 


Determination of White Heat-Resisting Irons. 

Formula I (Table 1).—To melt in the cupola 
a mixture of iron with low silicon and steel con- 
tents, and with an addition of manganiferous : 
hematite iron containing from 2 to 4 per cent. 
manganese. 

Formula 2.—Like No. 1, but with chrome 
addition in the form of ferro-chrome, with about 
60 per cent. Cr, and 6 to 10 per cent. C. There 
are three ways of introducing the chrome :—(1) 
To crush the ferro-chrome into nut size, and 
then heat it to the highest possible temperature ; 
make the addition by pouring into the cupola 


spout (the iron should be very hot), and then 
stir the metal in the ladle. ry 
(2) Melt the ferro-chrome in a crucible, with 


hematite iron of about 1.5. to os per cent. 
silicon, heat to highest possible temtperature and 
maintain it as long as possible to ensure that 
the ferro-chrome definitely melts, then pour into 
the cupola spout whilst filling the ladle. A 
temporary crucible) furnace (with refractory 
bricks) can be made on the foundry floor; cupola 
coke is used and the necessary draft created by 
a system of flues. 

(3) preliminary melt of ordinary iron, 
poured in sand, using a very hot iron, and cast 
as small of 20 to Ibs., which contain a 
known amount of ferro-chrome, corresponding as 


pigs 


near as possible to the chrome content neces- 
sary for each charge. If the pieces of ferro- 
chrome tend to show in the small pigs, then 
wrap them up in thin sheet steel or use some 
other suitable gadget. 
Making Grey Heat-Resisting Irons. 
These irons, grey or mottled as the case may 


machinable, are easier 


ones. 


be, and generally 
than the former 


to pour 


Formula 3.—It is” difficult, the 
without a to obtain a carbon 


cupola 


receiver, content 


of 2.8 to 8 per cent., but 3.4 per cent. can be 
reached quite easily. Carefully regulate the 


compositions of the charges so as to obtain the 
desired materia!, paving special attention to the 
silicon content, and regulate the working of the 
cupola to suit convenience. 

Table IT gives an example of a charge of this 
iron. 


TasiLe Il.—Evample of a Charge of 100 kg. for Formula 
No. 3. 

-Returned scrap. 

-Hematite with low carbon and low silicon contents. 

3.—Iron previously obtained by melting equal parts of 
steel turnings and of manganiferous hematite 
with 2.0 to2.5 per cent. Si, 3.0 to 3.5 per cent. 
Mn. 


| 


Ap proximate composition, per cent. 
——— ——— Weights 


Si Mn. S. } kg. 
| 2.8-3.0* 1.0 0.7 | 0.07 | 0.15 20 
2 2.9 1.5-1.7| 0.8 | 0.02 | 0.10 | 60 
3 | 2.3-24 1.0 | 1.5 | 0.07 0.10 | 20 
*At the most 3.4 per cent. 
This formula scarcely holds for thin castings 


or tor castings of complicated design on account 
of risks of cracking short runs or of defects in 
re-entrant angles, nor for those demanding real 
ease of machining. 

Formula 4.—To obtain carbon, manganese, 
sulphur and phosphor contents as indicated in 
the tables does not present much difficulty. For 
thick castings, about 1.3 per cent. silicon is 
desirable and 0.8 per cent. chrome. If they be 


mottled and littlhe white spots can be seen, a 
little silicon should be added and the chrome 
content should be reduced. For thin castings 
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it is safe to adopt 1.5 to 1.6 per cent. silicon 
and 0.4 to 0.5 per cent. chrome. In these irons 
the chrome is introduced as in formula 2. Table 
IIT gives two formule for such charges. 


TABLE II1.—Examples of the Two Charges of 100 kg. 
for Formula No. 4. 


1.—Returned scrap. 

grained hematite. 
zaniferous hematite. 
Steel turnings. 


| ee Weight, kg. 

| | | | 

‘1 | 3.2 |1.3-1.6 | 0.7 0.08 | 0.15 | 20 | 20 
2 |3.4/ 1.6 | 0.05) 0.10) 50 60 
3 |3.6| 2.2 | 2.7 | 0.05 | 0.10 | 20 | 20 
| 0.4/0. .05 | 0.08 | 10 20 


. For thick castings. 
B. For average sectioned castings. 


Formula 5.—This formula gives to some heat- 
resisting irons of high mechanical strength, 


homogeneity, easily machined, which is well 
suited for light castings or where there is a 
considerable difference in thickness, and also 
for those of complicated design. The nickel and 
chrome is introduced into the cupola spout. The 


carbon, manganese, sulphur and phosphorus con- 
TaBLe IV.—Evample of a ¢ ‘harge of 100 kg. for Formula 
No. 5. 
1.—Returned scrap. 
2.—F ine grained hematite. 
3.—Manganiferous hematite. 
4.—Steel turnings. 


Approximate composition, per cent. 


Si. | Mu.) S. | P. | Weight. 
3.0 | 1.3! 0.9! 0.07! 0.15 | 20 
? 3.4 | 1.6| 0.7 0.05 | 0.10 60 
q 3.6 ; 2.2 | 3.7 | 0.05 | 0.10 | 10 
4 0.1 0.1 0.4 | 0.05 | 0.08 | 10 


tents do not call for special comment. Regulate 
the running of cupola so that the iron is very 
hot. Table LV gives an example of a charge 
made according to this formula. 

Formula 6.—This formula, which is for special 
duties, has been prepared and published by Mr. 
Ballay in the Bulletins of the French Bureau of 
Information on Nickel. 


The New Provost of Paisley. 


Scottish foundrymen offer congratulations to Mr. 
James Galt, of the firm of Messrs. Henry & Galt. 
Limited, upon his election as Provost of Paisley. 
Mr. Gait, who is a native of Paisley, has had a 
varied career in the foundry trade. He began as 
a boy in his father’s firm, and then served his 
apprenticeship in the foundry of Messrs. A. & F. 


Craig. Limited, 
vears tn America. 
came foundry 


after which he spent a number of 
On returning to Paisley he be- 
manager to Messrs. Bow, M’Lachlan 


& Company, Limited, a position he filled for over 
20 years, including the period of the war, during 
which much important work, especially in the 
making of large turbine castings. was carried 
through. Shortly after the armistice Mr. Galt re- 
turned to his old firm of Henry & Galt, Sneddon 
Foundry, succeeding his father and latterly be- 
coming the senior partner of the firm. Mr. Galt 
was one of the original members of the Institute 
of British Foundrymen, joining in 1904. He has 


always taken a great interest in the affairs of the 
Institute. and his enthusiasm and active interest 
played a no small part in the formation of the 
Paisley Section of the Scottish Branch, and of 
which he became the first President. Mr. Galt 
has been equally active on behalf of his native town, 
having served the municipality well during the past 
12 years. He has filled the positions of Dean of 
Guild, senior magistrate, and served on all the im- 
portant committees of the Town Council. 
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Notes from I.B.F. Branches. 


Middlesbrough. At the 
this Branch, Mr. S. Southcott, of Briton Ferry, 
South Wales, read a Paper on ‘* Some Aspects of 
Jobbing Moulding, with a few suggestions as to 
gating.” This was based on a Paper entitled 
‘Some Aspects of Jobbing Moulding” given 
by the author before the Wales and Monmouth 
Branch and printed in the September 20, 1930, 
issue of Founpry Trape Journat. It will be 
remembered that this Paper covers the following 


October meeting of 


aspects of moulding: Pencil gates, swirling 
gates, runner bushes, feeding; moulding a 28-in. 
_eyvlinder; an Aetna pot; phosphor-bronze 


pickling cradle and mechanised-pickling plant. 


Burnley.—The November meeting of the 
Section was held at the Municipal College and 
induced a very good attendance. The Vice- 
Chairman (Mr. L. Wharton) was in the chair 
in the absence through illness of the Chairman 
(Mr. J. Taylor). The lecturer was Mr. J. 
Clark, of Ormskirk, who read a Paper entitled 
‘Craftsmen or Specialists.”” In the course of 
his remarks Mr. Clark said he trained his 
apprentices by starting them in the fettling 
shop, and subsequently gave them experience in 
core making, moulding, plate moulding, cupola 
practice, and finally piecework plate moulding, 


whilst} throughout the whole course — they 
received theoretical instruction. The ideal 
would be the interchange of apprentices by 


the various foundries, as this system would pro- 
duce real craftsmen. A vote of thanks to the 
lecturer was accorded, on the proposal of Mr. 

Jackson, seconded by Mr. J. Hogg, and after 
a lengthy discussion the meeting closed. 


Junior Section.—At meeting 
Mr. R. A. Jones presiding, 
Denton, read a Paper on 
the Manufacture of Large 
Kngines.”’ 


Lancashire 
held last Saturday, 
Mr. A. of 
** Materials Used in 
Internal-Combustion 

Mr. Brierley commenced with a 
illustrated with examples, of 
used, as ores, the refining 
commercial product. 


rapid survey, 
the materials 
processes the 


Copper, zinc, tin, lead, iron, manganese, 
sulphur, phosphorus, silicon and the various con- 
stituents of cast iron, he described with the 
aid of samples, the properties, and their effects 


on the casting as a product. 
Then, turning on to the combustion engine, 
he explained their use, how and of what it was 


and the parts requiring special 
properties. He showed slides of moulds of the 
various castings and gave typical analyses of 
some mixtures and tests. 
noted the effect of 
the special duty 
being low in silicon. He surveved the steels 
used, the bronzes, gun metals, and the im- 
portance of these in relation to their duties. 
A large number of slides illustrated to the 
full the lecturer’s remarks. A hearty vote of 
thanks was proposed by Mr. Hoimes, seconded 
by Mr. R. Yeoman, who spoke of the ease in 
which the lecturer had handled his subject, and 
the way in which he had interested the ferrous 
and non-ferrous the industry in the 
lecture heing very comprehensive. The meeting 
was well attended, some 19 junior members being 
present. 


made up, 


the silicon 
component 


He especially 


on the castings, 


sides of 


London Branch Dinner. 


The annual dinner of the London Branch is 
this vear being held at the Charing Cross Hotel 
on December 9. As many provincial members 


attend this function, they should write to Mr. 
H. W. Lockwood, at Winchester House, Old 
Broad Street, London, E.C.2. Tickets are 
10s. 6d. each exclusive of wine. Sir Henry 


Fowler is to be the principal speaker. 
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This Week’s News in Brief. 


Trade Talk. 


Tue Briton Ferry Sreetworks, which have been 
idle for some months, are to be restarted at an early 
date. 

Irv Is PROPOSED to change the name of the 
Gas Engine Company, Limited, to the 
Gas & Oil Engine Company, Limited. 


National 
National 


THE GOODWILL, patterns and drawings of the 
Mansfield Engineering Company, Limited, which 


has recently gone into voluntary liquidation, have 
been purchased by Stokes Castings, Limited, Union 
Foundry, Mansfield. 

Messrs. THE ALBION Moror-CaR Company. 
Limitep, Glasgow, have received a further ordet 
from the Indian Government for six-wheeled 
vehicles of the type which a large number has 
already been delivered to the Government of India. 

THE pirectors of the Fletcher Hardware Com- 
pany, Limited, propose to consolidate each four of 
the 200,000 ordinary shares of 15s. each into three 
shares of £1 each and every two of the 200,000 
preference shares of 10s. each into one preference 
£1 share. 

STRONG REPRESENTATIONS having been made to the 
Australian Tariff Board by the Australian Associa- 
tion of British Manufacturers of Machine Tools 
and Woodworking Machinery, the British preferen- 
tial duty on Item 176 (F) (1), Machines and Machi- 
nery n.e.i., has been reduced to 45 per cent. 

Messrs. BearpMoreE & Company, 
LimiTeD, have secured more orders for their new 
Diesel crude-oil engine for road transport, which 
has been on exhibition at the Scottish Motor Show. 
In addition to the order for the Albion Company, 
others have been received from Paisley and Edin- 
burgh. 

A SIX-HOUR DAILY SHIFT in the pig-iron industry 
and other industries where processes are continu- 
ous, as the only possible remedy for unemployment 
is advocated by Mr. Thomas McKenna, general 
secretary of the National Union of Blastfurnace- 
men, in his report to the half-yearly delegate 
meeting. 

Messrs. Sik WILLIAM ARROL have received a con- 
tract from the Union of South Africa Railways for 
a new rail and road bridge over the Buffalo River 
at East London. The bridge, estimated to cost 
£114,000, will have a road and footway above and 
a deck for railway purposes and for carrying water 
and electric mains below. The order involves the 
manufacture and delivery of approximately 1,790 
tons of steel work. 

Messrs. LitHcows, Limirep, Port Glasgow, 
launched the cargo steamer ‘‘ Harlingen,’’ which has 
been built to the order of Messrs. J. & C. Harrison, 
Limited, of London. The vessel is of the single- 
deck type, 440 ft. long, 50 ft. 3 in. in breadth, 
29 ft. deep, and has a deadweight capacity of 9,000 
tons on moderate draft. Triple-expansion engines 
will be supplied by Messrs. David Rowan & Com- 
pany, Limited, Glasgow. 

His HIGHNEsS THE MAHARAJA JAMSAHEB OF 
NawanaGar (‘‘ Ranji ’’) is to be the guest of honour 
of Messrs. R. A. Lister & Company, Limited, the 
agricultural engineers of Dursley (Glos), at their 
annual Smithfield Show dinner, which takes place 
this year in the Café Royal on Wednesday, Decem- 
ber 7. It will be attended by 500 of their agents 
and distributors from all over the country. Mr. 
Percy Lister, managing director of the firm, is to 
preside. 

Messrs. Yarrow & Company, Liwirep, Scots- 
toun, Glasgow, have received an order, in collabora- 
tion with their South African associates, Messrs. 
Guest, Sykes. Johannesburg, for three Yarrow 
patent water-tube boilers for the power station at 
the new steelworks of the South African Ivon & 
Steel Industrial Corporation, Limited. The boilers 
are to be of the high-efficiency type specially de- 
signed for the burning of blast-furnace gases, coke 
or coal. The order has. we understand, been 
obtained against very keen Continental competition. 

FURTHER DETAILS ARE now available of the scheme 
for promoting the establishment of a light-metal 
industry on the site of the old Cyfarthfa Ironworks 
at Merthyr, referred to last week. A parent com- 
pany is being registered, with a capital of £15,000, 
of which £10,000 will be issued to the patentees in 
full payment of the world rights in the new process 
to be exploited. The balance of £5,000 is to be 
subscribed for in cash, and will be used for the 


purpose of manufacturing 
the metal, which will 
and made up into plates, 
company will put down a 
dealing with the metal. 
Last THURSDAY a dinne 
Hotel, Neath, by Messrs. 
of Briton Ferry. All the 
together with distinguished 


a quantity of ingots of 
treated at Birmingham 
bars, etc. A subsidiary 
plant at Cyfarthfa for 


be 


was given at the Castle 
Taylor & Sons, Limited, 
employees of this firm, 


guests. were invited to 


celebrate the completion of 50 years’ work at 
Briton Ferry, and also to recognise the fact that 
the foundry foreman, Mr. S. Southcott. was the 


first Welshman to obtain a diploma of the Institute 
of British Foundrymen. ‘The toast of the firm was 
proposed by Mr. E. P. Evans, and supported by 
Mr. H. Cockwell and Myr. A. E. Isles, who both 
referred to 40 years’ contact with the firm. In 
reply. Mr. Fred J. Taylor, J.P.. O.B.E., spoke of 


the continued loyalty of the staff. He reminded 
those present that being ‘‘ the boss’ was not a 


sinecure. It was his duty to try to please many, 
whilst those in the works only had to try to please 
one. The firm had been the first to make shells for 
the Great War before the Ministry of Munitions 
was established. Considering lack of tools. etc., it 
was marvellous what had been accomplished, and to 
give praise to the staff which had made this possible 
was a duty which one could never tire of. 
very complimentary speech, Mr. Frank E. Taylor 
presented Mr. Southcott with a gold watch, suitably 
inscribed. Mr. Southcott. in thanking the donors, 
referred to Mr. Fred Taylor’s great work on behalf 
of Swansea University College. His was the first 
firm to provide facilities for apprentices to take 
advantage of the technical school, and the welfare 
of all employees had always been sympathetically 
considered. Mr. H. M. Jarvis and Mr. H. C. 
Thomas proposed a toast to the visitors, which was 
responded to by Mr. J. J. McClelland and Dr. 
WwW. The Wales and Monmouthshire 
Branch of the Institute of British Foundrymen was 


Jones. 


also represented by Messrs. W. Williams. Ben 
Hird, R. G. Williams, W. S. Kinsman. A. Hares 
and A. S. Wall 


Obituary. 


Mr. ARTHUR BINGHAM, a representative of Messrs. 
W. T. Flather, Limited, steel manufacturers, 
Tinsley, Sheffield, died on November 9, aged 35. 

THE DEATH OCCURRED very suddenly on Novem- 
ber 12 of Mr. James Johnstone, a well-known steel 


of 


smelter. He had been employed in the melting 
shop department of Messrs. Colvilles, Limited, 


Motherwell, for 44 years. 

Str Dvcatp Crierk, F.R.S., the consulting engi- 
neer, died on Saturday, November 12, at his home 
in Surrey, at the age of 78. He had been elected 
President of the Institution of Civil Engineers this 
year, but ill-health prevented him from assuming 
office. 

THE DEATH OCCURRED, at his residence in Glas- 
gow, on November 15, of Mr. William Scott Heriot, 
a director of Messrs. the Mirrlees Watson Company. 
Limited, Glasgow, engineers and ironfounders. <A 
native of Liverpool, where he received his pre- 
liminary engineering education, Mr. Scott completed 
his course in engineering shops on Clydeside and at 
the University of Glasgow. He occupied the posi- 
tion of chief draughtsman in a marine engineering 
works for some time, but eventually resigned in 
order to become factories engineer to a group of 
sugar estates in Demerara, where he remained for 
about 12 years. Mr. Heriot devoted his attention 
to the designing of new sugar factories suitable to 
modern practice and the replacement of old evapora- 
tion plants by modern appliances. In order to study 
the whole process of sugar manufacture, Mr. Heriot 
travelled throughout the cane-growing districts of 
the West Indies, Cuba, Mexico, Spain, U.S.A., 
India, Java, Malaya, Mauritius, Kenya, Portuguese 
Africa.,. South Africa, etc. Mr. Heriot returned to 
England in 1895, and five years later became mana- 
ger of the Mirrlees Watson Company, Glasgow. and 
subsequently became a director of the firm. Mr. 
Scott Heriot, who was in his 73rd year. was a mem- 
ber of a large number of technical societies, and it 
was largely due to his interest that the classes for 
instruction in sugar manufacture were started in 
the technical chemistry department of the Royal 
Technical College, Glasgow. 
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Personal. 
Mr. W. Prant, B.Sc., has been appointed Ten 
porary Lecturer at the Constantine Technical Co! 


Middlesbrough. 

Mr. R. P. Hirron has recently joined the stati 
of Messrs. Bruce Peebles & Company, Limited. 
Edinburgh, as chief sales engineer. 

Dr. E. S. Hepces has been appointed Assistant 
of Technical Information, Internationa! 
Tin Research and Development Council. 

Dr. Harry Hyman has left Sheffield and has 
joined the staff of the Aluminium Sand- and Die 
Casting Company, Wembley. Middlesex. 

Mr. W. C. Lusk, the deputy chairman of Asso- 
ciated Electrical Industries, Limited, has been 
appointed managing director of that company. 

Mr. J. B. Fenwick, ef Bank Chambers, Midland 
Road, Derby, has been appointed Midland repre- 
sentative of Robson Refractories, Limited, 16, North 
toad, Darlington. 

Mr. W. C. HamMmonp. who has had 47 years’ 
service with the Admiralty, has retired from the 
position of manager of the shops at the Royal Naval 
Torpedo Factory at Greenock. 

Dr. C. H. Descu, F.R.S., has been recommended 
by the President and Council of the Royal Society 
for the election to the Council of the Royal Society 
at the Anniversary meeting on November 30. 

Mr. J. S. GLEN Primrose has been elected to the 
General Council of the Institution of Welding En 
gineers ; he is also vice-chairman and Council mem- 
ber of the North-Western Branch of the Institution. 

Mr. anp Mrs. James Witson, of Motherwell, 
have celebrated their golden wedding. Mr. Wilson 
retired in January owing to ill-health from his posi- 
tion in Messrs. Colvilles, Limited, Dalzell works, 
where he had been employed for 40 years. 


lege, 


in Charge 


Mr. L. N. LepincHam, governing director of 
Messrs. L. N. Ledingham & Company, Limited, 
steel manufacturers, of the Napier Steelworks, 
Sheffield, who has been a member of the City 
Council for some years, has been elected an 
Alderman. 


Mr. anp Mrs. Samvet Ross, of Motherwell, have 

celebrated the fiftieth anniversary of their wed- 
ding. Myr. Robb, a native of Glasgow, went to 
Motherwell early in life, and was employed foi 
over 59 years in the Dalzell Steelworks of Messrs. 
Colvilles, Limited, when he retired in July of this 
year. 
“ Mr. Wetpon Hanson, who has just been elected 
President of the Cleveland Institution of Engineers, 
is about to complete 50 years as a metallurgist. 
At the early age of 22 he became chief chemist at 
the Clarence works of Bell Bros., Limited, and was 
associated with the late Sir Lowthian Bell in his 
research work. He was afterwards engaged in the 
development of special steels at Clarence Works and 
ultimately was appointed Director of the Research 
Department of Messrs. Dorman, Long & Company. 
Limited. Mr. Hanson is shortly retiring. 


Wills. 


Kynocu, JAMES, constructional engineer, 


Huntley Street, Aberdeen . £1,683 
3uRT, JAMES SMITH, engineer, Queens- 

borough Gardens, Glasgow... £5,940 
Gray, TuHos., Professor of Technical 

Chemistry, Royal Technical College, 

Malleable-Iron Developments. 
(Concluded from page 311.) 
tests reputable manufacturers can attain. The 


annealing cycle in Fig. 9 is, of course, wrong 
for black-heart castings. When the sub-com- 
mittee found that they had been supplied with 
some black-heart test-bars for their work, it was 
decided that these might be annealed with the 
white-heart bars, as it would at least result in 
an unusual microstructure and would be of in- 
terest, if of no definite assistance. 

Mr. J. W. Garpvom, commenting on the above, 
said that the present Paper was intended as a 
résumé of the general malleable material, and 
that it did not purpose to indicate definite de- 
sirable compositions of material. Such research 
might be the subject of further work by the 
sub-committee when the preliminary ground was 
covered. 
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Raw Material Markets. 


The iron and steel trade retains its improved tone, 
but expansion of business is slow to develop. 
Optimism as to the future, though definitely present. 
is restrained. The belief is held that the markets 
have turned for the better, and that, though pro- 
gress will be slow, it will be no less sure. With 
Continental competition more or less eliminated, for 
the time being, at least, there must inevitably be 
a bigger call on home manufacturers of iron and 
steel before very long. Recent inquiries have not 
resulted in a large amount of new business, but the 
fact that they have been circulating indicates that 
consumers are now more willing to emerge from 
the reserve that has for so long been a hindrance 
to forward business. There is as yet nothing that 
can be described as a general buying movement. 
but there are indications of a movement in 


the 
right direction. 


Pig-Iron. 

MIDDLESBROUGH.—The better tendency in 
the Cleveland iron trade which has been in evidence 
during the last few weeks is maintained. The 
upward movement is not yet very pronounced, but 
conditions are certainly better than they were and 
would appear to justify the more hopeful view now 
being taken of trade prospects. The greater readi- 
ness of consumers to consider forward purchases is 
a favourable pointer. But, although buying of pig- 
iron is on a heavier scale, stocks are still consider- 
able, and the demand will have to expand furthe 
before the question of a larger output becomes 
urgent. Sales to Scotland are still limited, but the 
agreement with India, restricting the importations 
of Indian iron, carries with it the promise of a 
better demand for Cleveland iron. Special rates are 
still quoted to Scottish consumers, but to local users 
the 


following are minimum quotations :—No. 1 
Cleveland foundry iron, 61s.; No. 3 Cleveland 
G.M.B., 58s. 6d.; No. 4 foundry, 57s. 6d.; No. 4 
forge, 57s. per ton, f.0o.t. 

The demand for East Coast hematite is increas 
ing. The output has recently been increased. and 
but for this the improvement would have been 
more evident. Even now, however, the number of 


furnaces on hematite is lamentably small. and any 
improvement is only relative. Stocks are. still 
substantial, and with a much larger demand than 
that now being experienced there would be little 
or no difficulty with regard to supplies. even on 
the present output, which, of course. could 
be augmented. Competition among the makers is 
keen, but. considering that there is no agreement 
among sellers, prices are very steady. Makers are 
very disinclined to go below 59s. for mixed numbers. 
which is the general quotation. East Coast No. 1 is 
at 59s. 6d. 

The demand for hematite 
furnaces is also better. The production of the fur- 
naces at present blowing is being marketed. and. 
although the improvement may not have gone very 
far yet, it is satisfactory that stocks are not being 
increased. The nominal quotation for West Coast 
mixed numbers ts 66s. at furnaces. 

LANCASHIRE.—-The quantities of —good-class 
scrap iron available in this area continue to restrict 
the consumption of pig-iron. Supplies of scram are 
still plentiful. although the price position is firms 
On the whole. deliveries of foundry iron into con- 
sumption are probably a little better. but there is 
no great increase in activity at consuming works as 
yet. 
machinery are much below normal. 


soon 


from the West Coast 


The light-cast- 


The requirements of manufacturers of textile 


ings trade is relatively the best situated. and there 
has been some slight improvement in the position of 
some of the general foundries, but in all cases users 
are content to place orders for small tonnages. for- 
ward buying being still small. Prices are un- 
changed at 67s. for Staffordshire. Derbyshire and 
North-East Coast brands of No. 3 iron, 65s. 6d. for 
Northamptonshire foundry iron, 62s. for Derbyshire 
forge, 83s. for Scottish No. 3, and about 81s. per 
ton for West Coast hematite. delivered to works in 
the Manchester area. 

MIDLANDS.—The demand for foundry iron in 
the Midlands comes chiefly from the makers of 


light castings. among whom there is a little more 
activity. The improvement in the demand is being 
maintained. and the furnaces are booking a little 
more business for forward delivery, although there 
is still a tendency to hold back from future busi- 
ness on the part of buyers. There is no increased 
demand from the general engineering trade. and 
makers of heavy castings. Zone prices are un- 
changed at 62s. 6d. for Northants No. 3 and 66s. 
for North Staffordshire. Derbyshire Lincoln- 
shire No. 3. delivered Birmingham and_ Black 
Country stations. For the forge grade 5s. less is 
quoted. There is no improvement in the demand 


for this grade of iren. Foundry iron of medium- 
and low-phosphorus grades for special trades con- 


tinues to be consumed in moderate quantities. The 
Scottish figures are 83s. 6d. to 85s. delivered. 
SCOTLAND.—Very dull conditions rule in the 
Scottish pig-iron trade. Business among the Fal- 
kirk founders remains very quiet. and buying of 
pig-iron is restricted. The price of Scottish pig- 
ivon remains at the official figure of 67s. 6d. for 
No. 3 foundry, f.o.t. furnaces, with 2s. 6d. extra 


for No. 1 An 
the 


arrangement has been come to be- 


tween makers of British and Indian basic pig- 
iron to quote an all-round price of 59s. per ton for 
delivery at steelworks. 
Coke. 
Hand-to-mouth buying of foundry coke continues 


to be general in the home trade, although for export 
there is a better demand. and the markets are firmer. 
Furnace coke is equally dull. The makers would be 
willing to forward at current rates. but little 
future booked. For delivery in 
Birmingham and district. best Durham foundry coke 
vealises 36s. 9d. to 38s.. with second grades available 
6d. Welsh coke varies, according 
from 30s. to 45s.. delivered Birmingham. 


Steel. 


Business in semi-finished steel has improved. and 
although most of the business is now going to British 
manufacturers, many of whom are fairly busy. some 
business is reported in Continental steel. Compared 


book 


business is being 


at about 2s. less. 


to analysis, 


with only a few months ago. however, the quanti- 
ties of foreign material sold in this country have 
been insignificant. In the finished-steel department 
business has been more active in the home market: 
but difficulties in the way of export trading are 
badly felt, although reports generally point to a 


slow improvement in this direction. 


Scrap. 

In the Cleveland district supplies of good-quality 
cast iron are not too plentiful. and business has 
been done at up to 40s. Ordinary-quality cast iron 
has moved up to 87s. 6d. and light cast iron is in 


NoveMBER 24, 1982. 


better demand at 35s. to 36s. In South Wales, on 
the other hand, heavy cast iron in large pieces and 
furnace sizes has so far shown no sign of improve 
ment and is quiet at 39s. to 40s. The demand for 
good cast-iron machinery scrap in cupola sizes is 
restricted, and only a moderate amount of business 
is being done at about 45s. In the Midlands, 
generally speaking, prices are firm, and suppliers 
will not book for forward delivery if they can help 
it. There is a good demand for cast-iron scrap. 
heavy machinery metal in cupola sizes realising 
42s. 6d. delivered, heavy pipe and plate scrap 40s., 
and light cast iron 35s. The cast-iron scrap market 
in Scotland is unchanged, and machinery metal can 
be had without trouble at around 44s. delivered. 
with ordinary cast-iron scrap, suitable for foundries, 
at about 5s. Steelworks are offering 37s. 6d. 
for their requirements of heavy cast iron and 35s. 
for light cast iron. 


less. 


Metals. 


Copper.—There has been no change of importance 
in copper prices during the past week. Values, 
indeed, have been steady for some time. The 
impending duty of 2d. per lb. on imports of electro 
lytic copper into the United Kingdom, and the talk 
of further restriction of output by United States 
producers, have naturally tended to keep the market 
firm. At the same time, consumption in this country 
is reported to be on a better scale. 

Closing quotations : 


('ash.—Thursday, £32 8s. 9d. to £32 10s.; Friday, 
£31 3s. 9d. to £31 6s. 3d.; Monday. £32 2s. 6d. to 
£32 5s.: Tuesday, £32 to £32 2s. 6d.; Wednesday, 
£31 18s. 9d. to £32. 

Three Months. — Thursday, £32 12s. 6d. to 
£32 13s. 9d.; Friday, £31 6s. 3d. to £31 8s. 9d.; 
Monday, £32 6s. 3d. to £32 7s. 6d.; Tuesday, £32 5s. 


to £32 6s. 3d.; Wednesday, £32 3s. 9d. to £32 5s. 
Tin.—Values of tin have been fairly steady during 
the week. The position of the market is not too 
strong. On the consuming side the brightest feature 
is the demand from the tinplate trade, consumption 
in other quarters still being poor. The pool interests 
are still supporting the market. and statistically the 


outlook is better. but doubts are entertained about 
values of this metal being maintained. 

Official closing prices: 

(‘ash.—Thursday, £154 15s. to £154 17s. 6d.; 


Friday. £153 5s. to £158 7s. 6d.; Monday, £154 5s. 
to £154 7s. 6d.; Tuesday. £153 7s. 6d. to £153 10s. : 
Wednesday, £152 12s. 6d. to £152 15s. 


Three Months. Thursday, £155 15s. to 
£155 17s. 6d.; Friday, £154 to £154 5s.; Monday. 
£155 to £155 5s.; Tuesday, £154 10s. to 


£154 12s. 6d.; Wednesday. £154 to £154 5s. 
Spelter.—The outlook of this metal seems to be 

fairly favourable. The statistical position is good 

and is expected to show further improvement. Con- 

sumption so far has not made much forward move- 

ment. and any pronounced improvement would prob- 

ably be quickly reflected in market conditions. 
Daily fluctuations : 


Ordinary.—Thursday, £15 6s. 3d.; Friday, 
£15 3s. 9d.: Monday, £15 7s. 6d.; Tuesday. 
£15 7s. 6d.; Wednesday, £15 6s. 3d. 

Lead.—The decline in interest from the building 


rade has made an appreciable difference to the out- 
look for this metal. Demand from the consuming 
trade is at a low ebb. with little improvement likely 
in the near future. Nevertheless, quotations have 
maintained a fairly even keel. 

The week’s prices have been: 

Noft Foreign (Prompt). Thursday, 
Friday, £11 18s. 9d.: Monday, £12; 
£11 18s. 9d.; Wednesday, £11 15s. 


£12 
Tuesday. 


MANUFACTURERS. 


Personal Supervision. 


Wm. OLSEN LTD. 


The Foundry Suppliers, 
HULL. 


FIRST CLASS MATERIALS. 
BEST WORKMANSHIP. 


Price Lists on Application. 
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| 
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MOULDING BOXES 


Stand up to the exacting Require- 
ments of the Modern Foundry 


because 


They are made from Rolled Steel 


In the course of a day’s work each box part must 
be handled several times. For quantity pro- 
duction, therefore, light moulding boxes are 
essential. 


To withstand the brunt of rapid handling and the 
heavy pressures of the modern moulding 
machine, the box must be strong, rigid and 
unbreakable. 


For the production of castings true to pattern free 
from fins and crossed joints, accurate moulding 
boxes are not only necessary but vital. 


In no other type of moulding box will you find 
such uniform accuracy of pins and parting faces, 
nor just that correct ratio of the necessary 
factors to ensure long life without undue weight. 


LET US HAYE YOUR ENQUIRY 
FOR YOUR NEXT LOT OF BOXES. 


STERLING 


FOUNDRY SPECIALTIES LTD., 


BEDFORD. 


Telephone: 3345 Bedford. 
Telegrams: **‘STERFLASK, BEDFORD." 
Code: Western Union. 


London Office: 
13, VICTORIA STREET, S.W.1. 
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COPPER. 


d. 
Three months a « 23 9 
Tough - 38 15 0 
Best selected co oe 
Wire bars .. 6 
Do., Jan... © 
Ingot bars .. 0 
H.C. wire rods... 0 
Off. av. cash, October .. 31 18 713 
Do., 3 mths., October... 32 1 88 
Do., Sttlmnt., October... 31 18 8? 
Do., Electro, October .. 36 10 113 
Do., B.S., October 
Do., wire bars, October.. 36 18 1! 
Solid drawn tubes ‘ 10d. 
Brazed tubes 10}d. 
Wire 7d. 
BRASS. 
Solid drawn tubes 9d. 
Brazed tubes oo 
Rods, drawn 84d. 
Rods, extd. or rlld. 5d. 
Sheets to 10 w.g. 8d. 
Wire 78d. 
Rolled metal 74d. 
Yellow metal rods 44d. 
Do. 4 x 4 Squares 53d. 
Do. 4 x 3 Sheets 54d. 
TIN. 

. Standard cash ihe 6 
Three months 164 0 0 
English... 153 5 
Bars.. ae 166 10 © 
Straits 15810 O 
Australian . 166: 22 6 
Eastern 159 0 0 
Banca .. 160 0 0 
Off. av. cash, October 

Do., 3 mths., October .. 152 4 104 

Do., Sttlmt., October .. 151 7 73 

SPELTER. 
Ordinary . 15 6 3 
Remelted . 4235 © 
Hard 13 0 0 
Electro 99.9 17 12 6 
English. 
India ° 1410 
Zinc dust 22 0 0 
Off. aver., October « 
Aver. spot, October -- 1417 49 
LEAD. 
Soft foreign ppt. .. 2126 0 
English .. . 
Of average, October 12 1 3, 
Average spot, October .. 1119 2 
ZINC SHEETS, &c. 
Zinc English 2410 0 
., VM. ex-whse. .. 2310 0 
Reds” 
Battery plates .. oe 
ANTIMONY. 
English .. 3710 Oto42 10 0 
Chinese... 27 0 0 
Crude oe « 
QUICKSILVER. 

Quicksilver ee 1015.0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro-silicon— 
25 ae 
45/50% .. 1816 0 
15% 19 10 
Ferro-vanadium— 
35/50% .. 12/8Ih. Va. 
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WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 


70/75% carbon-free 6/3 per lb. 

of Mo. 
Ferro-titanium— 

23/25% carbon-free . 10d. Ib. 
Ferro-phosphorus, 20/25% .. £20 0 @ 
Ferro-tungsten— 

80/85% 1/74 |b. 
Tungsten metal powder— 

98/99%, 1/104 lb. 
Ferro-chrome— 

2/4% car. . £32 17 6 

4/6% car. £25 0 

6/8% car. ~. £24 2 6 

8/10% car... se 
Ferro-chrome— 

Max. 2% car. .. £36 0 0 

Max. 1% car. .. £40 2 6 

Max. 0.70% car. .. . £43 12 6 

70%, carbon-free .. : 1/- lb. 
Nickel—80/99 .5% £250 to £255 
“F” nickel shot .. £226 0 0 
Ferro-cobalt .. 7/9 |b. 
Aluminium 98/99% .. ..£100- 0 0 
Metallic chromium— 

96/98% 2/9 Ib. 


Ferro-manganese (net)— 
76/80% ioose £10 15 Otofll 5 O 
76/80% packed£11 15 Oto £12 5 
76/80% export (nom.) £915 0 
Metallic manganese— 
94/96% carbon-free 1/4 lb. 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per ib. net, djd buyers’ works. 

Extras— 

Rounds and oes 3 in. 
and over 

Rounds and squares, under 
3 in. to } in. 

Do., under } in. to 3; in.. 

Flats, gin. X fin. to under 

Do., under 3 in. X fin. .. 

Bevels of approved sizes 
and sections . 6d. |b. 

Bars cut to length, 10% extra. 


SCRAP. 
8a 
1 


4d. lb. 


3d. Ib. 
1/- Ib. 


3d. Ib. 
1/- Ib. 


South Wales— 
Heavy steel ‘ 
Bundled steel and 

shrngs. .. 1 15 
Mixed iron and 

steel ne 1 12 
Heavy castiron 1 19 
Good machinery .. 


Cleveland— 
Heavy steel 1 
Steel turnings 1 
Cast-iron borings .. wa 1 
2 
2 


W.I. piling scrap .. 

Cast-iron scrap 1 17 
Midlands— 

Light cast-iron scrap .. 1 Li 


Heavy wrought iron 5 
Steel turnings, f.o.r. a 1 0 0 


6 to 


Scotland— 
Heavy steel 
Ordinary cast iron 
Engineers’ turnings 
Cast-iron borings . 
Wrought-iron piling 
Heavy machinery. 


London—Merchants’ buying prices 
delivered yard. 


Copper (clean) 24 0 0 
Brass 16 0 0 
Lead (less usual draft) 10 10 0 
Tea lead o* 9 00 
Zine 810 0 
New aluminium cuttings. . 72 0 0 
Braziery copper 21 0 0 
Gunmetal .. 20 0 0 
Hollow pewter... 0 0 
Shaped black pewter .. 65 9 0 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 

N.E. Coast— 
Foundry No. 1 61/- 
Foundry No.3. oe 58/6 
at F alkirk 55/- 
Foundry No. 4 : 57/6 
Forge No. 4 . ee 57/- 
Hematite No.1 .. 59/6 
Hematite M/Nos. .. ate 59/- 

N.W. Coast— 
Hem. M/Nos. d/d Glas. 69/- 
aid Birm. .. 84/6 
Malleable iron d/d Birm. 117/6 

Midlands (d/d Birmingham dist.)— 

Staffs No. 4 forge 61/- 

» No.3 fdry. 66/- 

Northants forge 57/6 
»  fdry. No.3 62/6 
» tary. No.1 65/6 
Derbyshire forge 61/- 
” fdry. No. 3 66/- 
ar fdry. No. 1 69/- 
basic .. ee 
Scotland— 
Foundry No. 1 70/- 
No.3 .. 67/6 
Hem. M/Nos. d/d .. 67/6 
Sheffield (d/d district)— 
Derby forge as 58/6 

»  fdry. No.3 63/6 
Lines forge 

»  {dry. No. 3. 63/6 
E.C. hematite 73/6 
W.C. hematite 83/6 

Lancashire (d/d eq. Man. — 
Derby forge 62/- 

»  fdry. No.3 67/- 
Stafisfdry. No.3 .. 67 /- 
Northants fdry. No. 3 65/6 
Cleveland fdry. No. 3 67/- 


Dalzell, No. 3 (special) 102/6 to 105/- 


Glengarnock, No. 3 83/- 
Clyde, No. 3 + 83/- 
Monkland, No.3 .. 83/- 
Summerlee, No. 3 .. 83/- 
Eglinton, No.3. 83/- 
Gartsherrie, No.3 .. 83/- 
Shotts, No. 3 83/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for tron; delivered 
consumers’ station for steel. 


Iron— d, 
Bars (cr.) .. 9 0 Oto 915 0 
Nut ~g bolt iron7 15 Oto 8 5 0 
Hoo 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, } in. xX 4in. 12 5 0 

Steel— 

Plates, ship, etc.8 15 Oto 817 6 
Boiler pits. § 7 6to 9 5 @ 
Chequer pits. TS 
Tees oe ~~ 
Joists - 815 0 
Rounds and squares, 3 in. 

to 54 in. 
Rounds under 3 i in. to Rit in. 

(0 ntested) 6 15 0&u 
Flats—8 in. wide “and over 8 


& 
12 
»» under 8 in. and over 5in. 8 17 
Rails, heavy 8 5 Oto 810 
Fishplates 
Hoops (Staffs) 9 ‘10 0 to 10 10 
Black sheets, 24g. (10-t. lots) 9 5 


Galv. cor. shts. ll 5& 
Galv. flat shts. em 11 15 
Galv. fencing wire, 8g. plain 14 0 
Billets, soft. . 417 6to5 7 
Billets, hard 612 6t07 2 
Sheet bars .. 415 O0tr5 2 
Tin bars 415 
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PHOSPHOR BRONZE. 
Per lb. basis, 


Strip 103d. 
Sheet to 10 w. oe 113d. 
Rods 103d. 
Tubes 163d. 
Castings .. 123d. 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 7d. to 1/1 
Rolled— 

To Qin. wide .. 1/1 to1/7 

To 12in. wide  .. 1/1} to 1/7} 

To in. wide  .. 1/14 to 1/73 

To 18in. wide .. 1/2 to1/8 

To 21 in. wide . 1/2} to 1/83 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/3} 
Ingots rolled to spoon size 10d. to 1/64 
Wire round— 

to 10g. 1/43 to 1/114 


with extras according to gauge. 
Special Sths quality turning rods in 

straight lengths, 1/3} upwards, 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 13.59 
No. 2 foundry, Valley 14.50 
No. 2 foundry, Birm. 11.00 
Basic 15.39 
Bessemer .. 16.89 
Malleable . . 16.39 
Grey forge ‘ 16.39 
Ferro-mang. ‘seabuard 68.00 
O.-h. rails, h’y, at mill .. 40.00 
Billets 26.00 
Sheet bars 26.00 
Wire rods 37.00 
Cents, 
Iron bars, Phila. . 1.86 
Steel bars .. 1.60 
Tank plates 1.60 
Beams, etc. 1.60 
Skelp, grooved atee! 1.60 
Steel hoops 1,45 
Sheets, black, No. 24 2.10 
Sheets, galv., No. 24 2.85 
Wire nails 1.95 
Plain wire 2.20 
Barbed wire, galv. ow 2.60 
Tinplates, J00-lb. box .. $4.75 
COKE (at ovens). 
Welsh foundry 20/- to 22/6 
» furnace 16/- to 16/6 


Durham and N orthumberland— 


»  foundry.. 21/- to 25/- 
»  furnace.. ++ 12/-to 12/6 
Midlands, foundry oe 
TINPLATES, 


f.o.b. Bristol Channel ports. 
1.C. cokes 20x14 per box 15/9 to 16/3 
” 28x20 ,, .. 31/6 to 32/6 


» 20x10 ,, 22/74 to 23/- 
183 x14,,  .. 16/44 to 16/7} 
C.W. 20x14 ,, .. 13/9to 143 

183 x 14,, 
SWEDISH CHARCOAL. IRON a STEEL. 
Pig-iron £6 0 Oto £7 O 0 
Bars-hammered, 

basis £16 10 Oto £17 0 0 


Bars and nail- 
rods, rolled, 


basis £15 17 6to £16 6 0 
Blooms £10 0 Oto £12 0 0 
Keg steel £32 0 0 to £33 0 0 
Faggot steel £18 0 O to £23 0 0 
Bars and rods 

dead soft, st’] £10 0 te £12 0 0 


0 
All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 


= 
1896€ 
1897 
189% 
189% 
190( 
190! 
190: 
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A 190¢ 
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1905 
191) 
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191: 
191' 
1911 
191! 
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DAILY FLUCTUATIONS. Standard Tin (cash). Spelter wy Zine Sheets (English). 
Standard £ d, £ 4, 
8. Nov. 17 .. 15415 Odec. 27/6 Nov. 17 .. 15 6 dee. 1/3 Nov. 17 .. 2410 change 

Nov. 17 .. dec. 9/0 » 18 .. 1535 30/- b 39, 26 

18 .. 313 9 4, 25/- » 21 .. 154 5 Oine. 20/- » 21... 16 7 6ine. 3/9 
21 .. 32 2 18/9 » 22 .. 163 7 17/6 » 2 15 7 6 No change » 
22... 32 0 Odec. 2/6 » .. 18212 6, 6 13 
23 3118 9 ,, 
Electrolytic Copper. Tin (English ingots). Spelter estos, 99.9 per cent.). Lead (English). 
s. d. & £s. d, 

Nov. 17 .. 37 5 O dec. 10/- Nov. 17 .. 155 5 Odec. 30/- Nov. 17 .. 1710 Odec. 2/6 Nov 17 13.15 Odee.  5/- 
21 .. 3615 Oine. 15/- 21 .. 15415 O ine. 20/- 21 .. 1710 O ine. 5 - 21 No change 
22 .. 3610 O dec. 5/- 22 .. 154 O Odec. 15/- a Bw 5- 22 — 
5/- .. 1s 0 ., 15- 2 .. 17 22 6 dec. 23 dec. 5/- 

AVERAGE MONTHLY PRICES OF STEEL SHIP PLATES (NORTH OF ENGLAND). 
Year Jan Feb March April Ma June July Au Sept. Oct Nov Dec. | _Yearty 
y y pt. Nov. | average 
| d. £s. d. £s. d. $e gs. 4, &s. d. £s. d. £s. d. £ s. d. | £s. d. 

1896 ° 5 0 0 56 0 0 5 2 6 § 26 56 2 6 56 0 0 5 0 0 5 0 0 56 0 0 56 2 6 510 0 510 0 | 5 2 6 

1897 510 0 510 0 | 510 0 6 7 6 5 2 6 5 2 6 56 0 0 2 @¢ | 5 0 0 56 0 0 5 7 6 510 0 5 6 5& 

1898 e 510 0 56 8 9 | 56 8 9 5610 0 516 3 518 9 517 6 6 0 0 626 6 5 0 610 0 615 0 5 18 

1899 . 615 0 700 , Ss 726 72 6 726 73 6 712 6 712 6 712 6 712 6 8 00 | 7 6 5& 

1900 ee 8 0 0 8 0 0 8 2 6 8 5 0 8 7 6 8 7 6 8 7 6 8 0 0 8 0 0 8 0 0 710 0 700; 800 

1901 P ° 615 0 615 0 6 5 0 6 00 6 0 0 6 0 0 6 0 0 6 5 0 67 6 6 5 0 6 0 0 600) 644 

1902 ° ‘ 517 6 512 6 515 0 515 0 515 0 515 0 515 0 615 0 515 0 615 0 515 0 510 0 | 514 7% 

1903 ee ° 510 0 510 0 515 0 6 0 0 6 0 0 6 0 0 512 0 512 6 512 6 612 6 512 6 510 0 | 5 13 11 

1904 oe as 5 7 6 610 0 | 512 6 512 6 5612 6 512 6 5612 6 512 6 512 6 512 6 512 6 512 6 5 1110 

1905 oe a 515 0 517 6 | 517 6 517 6 517 6 517 6 517 6 517 6 6 0 0 610 0 700 700 | 6 2 3 

1906 oe ar | 7 00 70 0 | 7 00 700 700 700 700 700 700 700 700 710 0 7 0 10 

1907 oe eel 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 700 700 784 

1908 oe ool 610 0 610 0 610 0 6 5 0 6 5 0 6 5 0 6 00 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 3 9 

1909 oe ay | 6 0 0 6 00 6 0 0 6 0 0 6 0 0 5615 0 515 0 515 0 6 0 0 6 0 0 6 0 0 6 0 0 518 9 

1910 ee oe] 6 5 0 6 56 0 6 7 6 610 0 610 0 610 0 610 0 610 0 610 0 615 0 615 0 615 0 610 2 

1911 oe ool 615 0 615 0 | 615 0 615 0 615 0 615 0 615 0 615 0 615 0 615 0 615 0 618 4 615 3% 

1912 ee «| 73 9 728i F&*® 712 6 715 0 715 0 | 7165 0 8 0 0 8 0 0 8 0 0 8 20 8 5 0 71410 

1913 ee ° 8 5 0 850; 850 8 5 0 8 5 0 8 5 0 8 5 0 719 0 715 0 73 0 615 0 610 0 716 6 

1914 wt ° 610 0 610 0 | 610 0 610 0 610 0 6 0 0 6 0 0 700 76 0 7 5 0 763 710 0 614 8 

1915 ee ° 8 0 810 0 | 900 910 0 910 0 10 0 0 10 0 0 10 0 0 10 0 0 10 0 0 10 56 O 11 0 0 91211 

1916 ee oof DB FT 1110 O 1110 0 1110 0 1110 0 1110 O 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 11 9 2 

1917 ee --| 1110 0 1110 0 , 1110 0 1110 0 1110 0 1110 0 | 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 

1918 ve ye Sm 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 

1019 ee ol Ew ® 1400 1400 1400 17 0 0 17 7 6 1715 0 18 5 O ls 5 0 18 5 0 19 12 6 21 656 O 1615 6 

1920 as e-| 2210 O 23 10 O 2310 0 2310 O 2310 0 2310 0 2310 O 2310 0 24 0 0 2410 0 24 5 0 | 24 6 O 2313 4 

1921 oe oo| 28 0 | 2210 0 20 4 0 19 0 19 0 0 17 0 0 15 0 0 1415 0 13 12 0 12 5 O 1010 0 1010 0 1669 3 

1922 ee 1010 O 1010 0 1010 0 1010 0O 1010 0 10 40 10 0 O 976 940 9 5 0 9 5 0 9 5 0 918 4 

1923 oe os 9 6 915 0 10 5 O 1010 0 1010 0 1010 O | 918 9 917 6 | 917 6 917 6 918 6 10 6 103 lo 1 2 

1924 os --| 10 1 6 918 1% 917 6 917 6 917 6 919 4} 10 5 0 10 5 O 10 5 0 919 0 915 0 915 0 919 7 

1025 as ° 914 0; 910 0 | 910 0 913 900 900 817 0 813 1¢ 876/| 8656] 716 8 | 714 8 8 15 

1926 e oe 712 2 712 6 | #712 6 714 44, #715 O 7 16 104 8 2 6 8 2 6 8 40 812 6 812 6 | 816 3 811 

1927 ee 817 6 | 817 6 811 6 8 7 6 863 , 8 56 0 8 56 0 8 3 9 8 2 6 ee) £28 8 6 0 875 

826) 850) 876 8 7 6 8 7 6 8 7 6 ei ¢ ei 8 6 10 

1929 . ee S28) £78} £3 3 8 7 6 810 6 | 812 6 812 6 812 6 812 6 812 6 | 812 6 ; 8 13 9 8 10 of 

1930 “< oul 815 0}; 815 0 815 0 815 0 | 815 0 815 0 815 0 815 0 815 0 815 0 815 0 | 815 0 815 0 

1931 oo | 815 0 | 815 0 815 0 | 815 0 | 815 0 815 0 815 0 815 0 815 0 815 0 815 0 | 815 0 815 0 

1982. -« S26 8 815 0 815 0 | 815 0 815 0 815 0 815 0 815 0 815 0 815 0 pol a wa 


JACKS COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


==| All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


CLARENCE CHAMBERS, 339, 


CORPORATION STREET, BIRMINGHAM. 


13, RUMFORD STREET, LIVERPOOL. 


IRON 


NON-FERROUS METALS 


CENTRAL CHAMBERS, 


, HOPE ST., GLASGOW, C. 


xs) COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


ZETLAND ROAD, 
MIDDLESBROUGH. | 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


(A remittance should accompany instructions.) 


SITUATIONS WANTED. 


FOUNDRY FOREMAN desires 
position; experienced in Admiralty con- 
tracts, gunmetal, phos. bronze and manganese 
castings; 12 years foreman in last situation.— 
Box 258, Offices of Tue Founpry TRapde 
JouRNAL, 49, Wellington Street, Strand, Lon- 
don, W.C.2. 


PRACTICAL MOULDER, ivon or non 

ferrous, seeks post as same or Foreman 
or Charge-hand; held similar position; age 45; 
distance no object.—Box 294, Offices of THE 
Founpry Trape JournaL, 49, Wellington 
Street. Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TRaDE JOURNAL. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 
a eandidate should write to the General Secre- 
tary, quoting identification number. 


HEMIST and Metallurgist seeks position ; 
14 years’ experience of steel work, analysis 
and _ steel production, including alloyed steel 


and heat-treatment. (195) 

AGENCY. 
LONDON SOUTH OF THAMES, SUR- 
4 REY, KENT AND SUSSEX.—A first- 


class Representation is now vacant for Sales 
Representative calling on foundries, gasworks 
and other industrial heat users. Nationally- 
known product. Good working commission 
only.—Write immediately, Box 290, Offices of 
THe Founpry Trape JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 


PATENTS. 


HE Proprietor of British 

297715, dated April 20, 1927, relating to 
““Process of and Apparatus for Operating 
Cupolas,’’ is desirous of entering into arrange 
ments by way of a licence or otherwise on 
reasonable terms for the purpose of exploiting 
the above patent and ensuring its practical 
working in Great Britain.—Inquiries to B. 
SinceR, Steger Building, Chicago, Illinois. 


Patent No. 


HE Proprietor of the Patent No. 314370, 
for Process for the Production of Forged 
Shafts, is desirous of entering into arrange- 
ments by way of licence and otherwise on 
reasonable terms for the purpose of exploiting 
the same and ensuring its full development and 
practical working in this country.—All com- 
munications should be addressed in the first 
instance to Haseltine, Lake & Company, 28, 
Southampton Buildings, Chancery Lane, 
London, W.C.2. 


BUSINESSES FOR SALE AND WANTED. 


MACHINERY— Continued. 


JOURNAL, 49. 


\ 7ANTED. Small Brass Foundry. preferably 
S.E. London. with or without connection. 
TRADE 


Strand. 


FOUNDRY 
Street, 


Offices of Tut 
Wellington 


-Box 288, 


London. W.C.2. 


Non-Ferrous Foundry with Engineering 
Plant. Assets include Freehold Premises valued 
at £3.200. also Modern Foundry and Engineer- 
ing Equipment Valuable connection, which. 
with additional turnover. could show handsome 
profits.—Apply, E. T. Perrson & Sons, Char- 
tered Accountants. 16/17, Hertford Street, 
Coventry. 


PROPERTY. 


MAGNIFICENT 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers 
or Let on favourable terms. Unique oppor- 
tunity for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


TANTED. 10- to 15-cwt. Cupolette : 400-lb. 

Morgan Oil-fired Furnace (or Coke-fired). 
—Apply. Box 292, Offices of THE Founpry 
Trape JourRNAL, 49, Wellington Street. Strand. 
London, W.C.2. 


S.C. BILSBY, A.M.1.C.£., A.M.LE.E. 
Carries a large stock of FOUNDRY PLANT 


which, generally, includes :— 

Power and Hand Moulding Machines, Sand 
Mills and Disintegrators, Sand Blast Plants, 
Ladles, Melting Furnaces, Grinding Machines, 
Blowers and Exhaust Fans, Air Compressors, 
etc., etc 


Also 300 A.C. and D.C. Electric Motors, 4 to 
200 h.p., and Generators, te suit most systems. 


All at low prices. 
to :-- 


215, BARCLAY ROAD, WARLEY, 
Nr. Birmingham. 
*Phone : Bearwood 1103. 
WORKS ADDRESS: Crosswells Road (next 


G.W.R. level crossing), Langley, near Birming- 
ham. ’Phone: Broadwell 1359. 


THOS: W. WARD, LTD. 

HACK SAWING MACHINE, cap. 113” 
x 8%”. 

** Ever-Ready Elec. SURFACE 
DERS., cap. 20” and 14” cup wheels. 

Treadle GUILLOTINE SHEARS, cap. 36” 
wide x 18 s.w.g. 

WIRE ROPES, 43” dia.. 360’ long. 


Please send your inquiries 


GRIN- 


45,000" 14” New Black Steel S. & S. 
PIPING, lengths 18’ and up. 
ALBION WORKS, SHEFFIELD. 


’Grams: Forward. 
Albion’ 


*Phone, 23001 (10 lines). 
* Catalogue on application. 


SUSPENDED CRANE WEIGHING 
MACHINES. 


5-ton Denison Crane Weigher . £16 
10-ton Denison Crane Weigher 
15-ton Denison Crane Weigher ......... £24 
30-ton Denison Crane Weigher £32 


All the above are re-stamped, ready for use. 
A. Hamnmonp, 14, Australia Road, Slough. 


FOR SALE. 
SAND BLASTING PLANTS. 

TILGHMAN Sand Blast Room. 12 ft. x 
9 ft.. complete with Air Compressor. 

TILGHMAN Rotary Barrel Blast. 
35 in. x 30 in., complete with Air Compressor. 

TILGHMAN DOUBLE BARREL Rotary 
Sand Blast. barrels 24 in. x 20 in., complete 
with Air Compressor. 

TILGHMAN CABINET Sand Blast, cabinet 
4 ft. 6 in. square. Sand Apparatus stands on 
floor, no pit required; complete with Air Com 
pressor. 

JACKMAN Rotary Barrel Sand Blast, barrel 
30 in. x 24 in., complete with Air Compressor. 


MOULDING MACHINES. 
FARWELL Type Hand SQUEEZERS, plain 


and universal, also with turnover, sizes 30 in. 
and 36 in.. by Adams. 
FARWELL Type Hand Squeezers, 24 in., 
by Samuelson. 
Send your inquiries to :— 
8S. C. BILSBY, A.M.I.C.E., 
215, Barclay Road, Warley, near Birmingham. 


MISCELLANEOUS. 


«OUNDRY SPRIGS, English, fine cut, now 
further reduced. Please write us for car- 
riage-paid rates, stating quantities 
OLsen, Limirep, Cogan Street, Hull. 


PRIGS (fine cut) at cut prices; 3 in. to 
“6 in., £11 10s. ton d/d any station 
England, or lls. 6d. ewt., carriage extra. 


Inquiries esteemed. 

Roserts Company, 

30, Ravenswood Road, Balham. 
London, S.W. 


SAND PLANT 


“Rotoil Oilsand mixer, large size 
“* Spermolin paddle-blade Oilsand 

mixer, large size... .. £18 
“Herbert Sand disintegrator £32 


Ronceray “continuous” 60” mill £40 


PNEUMATIC MACHINES 


14” x 16”Mumford split pattern 2@£30each 
18” 18” Tabor split pattern... £40 
30” x 20” Macdonald jolt rollover... £60 
20” x 16” Macdonald jolt rollover... £40 


AIR COMPRESSORS 
ALL SIZES IN STOCK. 


Every Machine overhauled and retested. 


BUY FROM ME AND SAVE MONEY! 
Foundry Machinery 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


IRON up to 100 Tons. 
Special Air Furnace. 


Grain Chill and Steel ROLLS, 
HEAVY CASTINGS. 


STEEL up to 40 Tons. 
Siemens’ Steel Only. 


R.B.TENNENT, Limited, COATBRIDGE,N.B. 


SUPERIOR SILICA BRICKS 


FINE SILICA CEMENT. 


TRADE MARK—R. DINAS. 


SMARTS DINAS SILICA BRICK CO. LTD., KIDWELLY 
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